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VITRIFIED PIPE 


Try it in place of a Brick or Concrete Sewer 


BLACKMER & POST PIPE CO. 
ST. LOUIS 





For Interesting and Valuable 


INFORMATION 


Abost 


Cunningham Coal Tar Paint 


MARYLAND STEEL CO. 
Sparrow's Point, Md. 








THE LAST WORD 
ON SOFT WATER IS 


KENNICOTT 


A few more interesting words about 
Water Softening may be had if you 
will write The Kennicott Company, 
Chicago Heights, Illinois, for 
TYPE ‘*K’’ KATALOG 


0 te en me 








Impervious 
3 inch to 36 inch 
Standard and Double Strength 


Permanent 


Vitrified Salt-Glazed Sewer Pipe 


The SANITARY Sewer Material 


W S DICKEY CLAY MFG CO 
Kansas City Mo 


1896 HIGH GRADE 1896 
« PIONEER” ASPHALTS 


used with unqualified success since 1896 
See our advertisement on page 34 
THE AMERICAN ASPHALTUM 4 RUBBER CO. 
600-614 Harvester Building, Chicago 














LOOMIS FILTERS 
Improved Established Results 
System 1880 Guaranteed 

LOOMIS-MANNING FIILTER 
DISTRIBUTING CO. 


Main Office, 828 Land Title Bldg., Philadelpbia, Pa. 
New York Boston Baltimore Washington 
Buffalo Chicago 


MACOMB SEWER PIPE CO. MACOMB, ILL. 


Superior Vitrified Sewer Pipe Double Strength Extra Thick Culvert Pipe 


GOODRICH 
CONVEYOR BELT 


Improved Method of Construction. 
Write for special literature. 
The B. F. Goodrich Company, 
| Akron, Ohio 

















LATROBE 


Crusher Rolls and Shells 
Forged, Punched and Rolled 
from SOLID STEEL INGOTS 


RAILWAY STEEL-SPRING CO. 
General Offices 
Cortlandt Building, 30 Church Street, New York 








SARCO 


MINERAL RUBBER PIPE COATING 


Maximum Protection Proved Value 


SARCO 
No. 6 WATERPROOFING 


Permanently protects any character of construction from damage by water 
INQUIRIES SOLICITED 


STANDARD ASPHALT AND RUBBER COMPANY 
205 La Salle Street, Chicago 


Will Furnish and Erect in 
United States and Foreign Countries 


Wooden Stave Pipe 
EXCELSIOR WOODEN PIPE CO. 


San Francisco 
Advertisement is on page 18 











ALL SIZES 


Monmouth Sewer Pipe 


Made by 
MONMOUTH MINING AND MPG. CO. 





Monmoutb, IIL 








MAKE TIGHT STEAM 
JOINTS BY USING 


Samples and Circulars free 





CORRUGATED COPPER GASKETS 


UNITED STATES MINERAL WOOL CO., 140 Cepar Street, New York City 


FOR FLANGED PIPES 
CYLINDERS, CHESTS, Ete. 

































































ee 
seen, 


ned 














fig RRP ERC IRI PR A TAMAR OC, 





Se ati ea ii eal 
+ eee er 
_— 

















ENGINEERING NEWS. Vol. 63. No. 18 























3 
pare 1S all 








keane 








Repairing the Damage 


This shows the dock of the Buffalo Union Furnace Co., illustrated in a previous 
advertisement, after it had been damaged by the impact of an ore vessel under full 
steam. The old dock was of concrete built upon cribs and had embedded in it 
heavy steel rails. The collision pulled the concrete dock off and broke the steel 

rails through the face timbers. 


To prevent further accidents of this kind, Lackawanna Steel Sheet Piling has 
been driven to rock, forming a permanent dock face held by means of steel bars at 
top and water line to anchor piling behind it. 


The rock on which the Lackawanna Piling rests will be drilled and heavy steel 
bars placed at intervals with I-beams between them and the toe of the piling. 


The installation is very satisfactory to Mr. George A. Ricker, the engineer 
in charge, who designed the work and is superintending the installation. 





Lackawanna Steel Company 
General Sales Office: 2 Rector Street, New York 


Chicago Detroit Cleveland Boston Cincinnati 
Atlanta Pittsburg Philadelphia Buffalo San Francisco 


No. 4 
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Substructure of Cantilever Bridge Over the 


Ohio River at Beaver, Pa., Pittsburgh 
& Lake Erie R. R. 


The Pittsburgh & Lake Erie R. R., running 
northerly from Pittsburg along the left bank of 
the Ohio River, crosses the river at the point 
where the latter bends to the west and south, at 
beaver, Pa. The first bridge at this crossing 
was built in 1878, but later it was reconstructed, 


not wide enough to accommodate a double-track 
bridge, so that no part of the old work needed 
to be saved, and the span lengths, location, etc., 
of the old bridge did not limit the design. More- 
over, there was opportunity to improve the aline- 
ment and increase the track facilities near the 
bridge by shifting the crossing some distance up- 
stream. Accordingly the new bridge is about 300 
ft. upstream of the old one The spans of the 
new bridge were determined by the widths of the 
government bear-trap dams above and below, 








View on Aug. 17, 1908, Showing Shafts for Dredging. 


TWO VIEWS OF NORTH ANCHORAGE PIER, PITTSBURGH & LAKE ERIE RY. BRIDGE 


again as a single-track structure. The existing 
bridge is now taxed about to its limit by the 
train Joading, and its single track (or rather two 
tracks gauntlet-d, to eliminate the complica- 
tions of switching) is insufficient to carry the 
traffic of the road. Several years ago, there- 
fore, it was decided to build a new double-track 
bridge adjoining the old structure. 

The span arrangement of the old bridge is not 
the most favorable as concerns river navigation, 
ind it was desirable to use better span lengths 
in the new bridge. It happened that the old 


piers, being built for a single-track bridge, were_ 





cantilever arms of 242 ft. each and a suspended 
span of 285 ft. The 320-ft. spans are the anchor 
arms of the structure The 370-ft. span at the 
north end is an independent approach span. An 
outline drawing of the bridge is given in Fig. 1 
herewith. The structure is of unusually heavy 
design, and on this account, as well as of its 
length, may be said to be the heaviest truss- 
bridge work yet built in this country 

The substructure of the Beaver Bridge was 
described in some detail recently by Mr. A. R 


. 














which dams are constructed with a clear channel 
width of 700 ft.; for the same clear channel width 
at right angles, the center to center length of 
channel span on the axis of the bridge as de- 
cided upon (slightly skew to the channel) was 
769 ft., and this length of span was adopted. 
Side spans of 320 ft. each and an approach span 
on the north end of 370 ft., gave a suitable loca- 
tion for abutments. 

The bridge is of the strict three-span cantilever 
type, and is quite similar in its general outlines 
to the Monongahela Bridge of the Wabash R. R 
at Pittsburgh. The channel span is divided int: 








View on Nov. 9, 1908, Showing Air-Lock Wells in Stone-Faced 
Concrete Shaft of Pier. 


OVER OHIO RIVER AT BEAVER, PA. 


Raymer, Assistant Chief Engineer of the Pitts 
burgh & Lake Erie R. R. Co., in a paper read 
before the Structural Section of the Engineers’ 
Society of Western Pennsylvania. From this 
paper we abstract the following particulars. 

RIVER AND SOIL.—The Ohio River at the 
site of the bridge has a maximum rise of over 46 
ft. above low water. The normal or pool-full 
stage is 7.1 ft. above low water. The depth at 
low water is quite shallow. 

The river bottom soil is chiefly gravel. ‘To 
make certain of its character and depth, diamond 
drill borings were put down, two on the site of 
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this still above 


the water plane, concrete 


level Since was some distance 


piles were planned for. 











However, when excavations were made the char- 
acter of the soil was found to be so good that 
the pressures of four to five tons per square foot 
which would occur under the base of the abut- 
ment could be safely carried by the soil direct. 
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made the abutment settled % in. vertically with 


ho horizontal movement. 

















The means for receiving the anchorage eyebars 
of the bridge in the abutment are worth noting. 
sce Az 
90.490 
am 
a 
e & 
/ ad 
4 136 4 
: 4 Bolt 
536 
5 S 5 
= \ 
~— ia) 
— El. 707 $= = 
Bt 3 < B=» 
T 7H eT > 
] r- =) 
+ 
—- ae oz 
<86 
. é Top of 
, 4 Test Well 
2 Drain 2 Drain € Well 
5 
mnie 85 
— S 
c 
Disinteqrated = 
"” Shale... vy: £1672 
Front Elevation. F/.670.20 


(Looking South) 


Hard Clay > 
Test Well 


E/.65750 ~ - 
i <<" 
Sof Clay” & 7AM £1657 


«Sand St 


» 


Bottom of Test Well 


F1.645 


FIG. 2. ELEVATIONS OF SOUTH ANCHORAGE ABUTMENT, P. & L. E. RY. BRIDGE OVER OHIO 


in 


consequence, the plan of using piles was aban- 


loned, and the abutment was constructed directly 


yn the soil 

The prineipal elevations of the abutment, Fig. 
9 show how the joint service requirements of 
pier, anchorage and retaining wall were met 








RIVER, AT BEAVER, PA. 







Two vertical shafts were cored out in the con- 
crete, connected below by a horizontal passage 
in which the anchorage girders were set. A 
third vertical shaft going down to the girder 
seat was provided as a manhole for use in the 
work of filling the shafts and passages with 


5 Vol. 63. 
510 “ 
ach pier and abutment These showed that a under the extreme conditions of this case. The concrete later. The design of the end shoes 
water-bearing gravel continues all the way to total vertical load on the foundation is 13,400 such as to maintain a uniform tension in th 
rock, rock being about 30 ft. below low water tons, comprising 6,570 tons masonry load, 1,800 anchorage eyebars, this tension being that whici 
Both sandstone and shale were found. The gen- tons superstructure load and 5,030 tons earth occurs under maximum uplift conditions; an 
eral surface of the rock was practically level load. The pressures per square foot at back and this is one of the numerous notable details of th 
All piers and abutments are of concrete, with front of base, under different conditions of load- bridge.* When the bridge was near its closur+ 
embedded reinforcing bars at some points, and ing, are given by Mr. Raymer as follows: point at the center, with the erection traveler at 
a facing of Beaver Valley sandstone on the vis- FOUNDATION PRESSURES, SOUTH ABUTMENT its outer end, producing MARHAUM uplift at the 
ible faces The bridge seats are not of stone, Tons per sq. ft. anchorages, wedges provided in the shoes be 
however, as will be described later Rosk eaat: tween the upper anchor pin and the shoe base 
SOUTH ABUTMENT.—The south abutment Masonry unloaded, no fills.............-. ol 1.3 plate were forced in tight, maintaining the eye 
+] iaikives eee eee ear eee Masonry unloaded, fill at back............ 2.9 rei bars in their stretched condition. Under al 
not only carries the varying loads or uplifts of Masonry, bridge load, fill at back........ nO oo me : he 
the anchor arm, but also serves as retaining Masonry, ge load, fill back and front. . 1.2 4.2 conditions of reduced uplift or even resultant 
wall to a 66-ft. embankment. If this pier were etl susan asses one nice nt 14 downward load, at the anchorages, the sensation 
to be earried down to rock, its total height to Masonry, bridge uplift and all fills........ 1.9 4.1 of the eyebars is absorbed in part or in whole by 
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FIG. 1. OUTLINE OF NEW PITTSBURGH & LAKE ERIE RY. BRIDGE OVER OHIO RIVER AT BEAVER, PA. 
rail level would be about 110 ft., which seemed As this table shows, the design was so worked the masonry of the abutment. This arrange- 
out of the question, in view of the heavy lateral out that under full dead-load as well as when ment eliminates all changes of length in the eye- 
earth pressure to be resisted by it. The soil any one of the earth fills is removed, the founda- bars after the bridge is once completed, and the 
overlying rock was quite firm, and was judged tion reaction would be central to the area of space around the eyebars can therefore by filled 
easily able to take moderate foundation pres- the base, in order to give maximum uniformity solid without danger that elastic changes of 
sures, at any rate if assisted by piling. There- of settlement The slope of the earth faces. of length of the eyebars will cause a separation 
fore the decision was reached to found the abut- the wall is adjusted to accomplish this. It is between eyebars and concrete and so give oppor- 
ment on a piled foundation a little below ground stated that while the embankment fills were being tunity for entrance of water and rusting. The 


outline sketch of the end shoe in position on the 


pier top, Fig. 3, indicates in a general way the 
wedge arrangement. 
RIVER PIERS.—The channel piers and_ the 


north anchorage pier were founded on rock under 
air pressure. <A peculiar feature of their con- 
struction, however, was that the major part of 
the sinking was done by open dredging, and only 
after the pier structure was practically grounded 
on the rock a deck built and air applied in 
order to clear the foundation surface and seal it 
With concrete. The gravel was open and 
permeable that it was impossible to do this work 
in the dry without recourse to air. The rock sur- 
face had _ sufficient unevenness (and probably 
loose or rotten rock on top) to make it desirable 
that the bedding of concrete on the rock be done 
With proper assurance of getting a sound, 
ough contact. 


was 


sO 


thor- 


The open dredging method was adopted as the re- 
sult of competitive bids, the call for which speci 
fied that the concrete laying must be done in the 
dry, using compressed air for fitting the pier to 
the rock and sealing with concrete (without speci- 
fying the method to be used for the rest of the 
sinking). The bids received were with one ex- 
ception for regular pneumatic caisson work; the 
one bid was for open dredging through shafts in 
the concrete pier bases, employing compressed aii 
work for only the fitting and sealing operations. 

The body of the piers being of concrete, the 
dredging method was applicable with a minimum 
of trouble, the entire pier below low water 
could be treated as a concrete cylinder with rela 
tively thin walls and large shafts. In the 
ecution of the work two cross walls were con- 
structed across the hollow interior of the pier 
cylinder, dividing the latter into three chambers 
or shafts. The outer walls were about 7 ft. thick 
and their bottom edges were tapered off in steps 
on the inside to an edge faced with an 8 ~x 8-in. 


as 


ex- 


angle serving as cutting-edge. Bolt anchors 
extended upward from this angle-iron into the 
concrete near the inner and outer surfaces. The 


walls of the cylinder contained some vertical re- 
inforcing rods as a safeguard against possible 
tensile rupture in the last stages of the sinking, 
due to excessive friction between cylinder and 
soil. 

Orange peel dredges were used for excavating 
through the three shafts. No difficulty was ex- 
perienced in controlling the verticality of the 
structure while sinking, as it readily followed the 


*This will be treated more fully at a later date, when 
we shall describe the superstructure. 
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ilidance given by dredging deeper at 


the other. 


The final locations of the three river piers The total load on the foundation 
ried from their intended location by an aver- channel piers is about 52,000 tons, 
amount of 0.12 ft. longitudinal of the bridg¢ 12,000 tons is superstructure 
id OG ft. transverse to the bridge. per square foot on the rock 
The soundings having shown that the rock masonry and 5 tons from 
the site of the piers was not quite level, the tons total. 
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Fig. 3. Top of South Abutment, 


iissons were built with the plane of 


edge sloped to fit the rock. However, when the The concrete forming 
piers were grounded (cutting-edge about 16 in. a 1:3:5 gravel mixture, used soft 
ibove rock), the water flowed under the cutting- die. This applies also to 


edge freely enough to make it difficult 
pump the water down to a level 10 


bove the edge, where forms had to 


and Position of 
Wedge Shoe of Anchor Arm. 


one end rock surface cleaned off and 


filled with concrete 


The shoes of the main post 


5 404 K26 "2/4  EL756.432__ ' Top of Rail. channel piers are large 
3 circular seat for segmen- 
5277 { } = : tal rollers to form a vir- 
f © y 320 toc Pier Noe tual hinge joint—another 
f of the novel features of 
y sé the superstructure. The 
<- 43" = bottom face of the cast- 
f foi ' teat mg ing is 150 sq. ft. in area, 
> wy f Plumb so that the post load of 
< 56 4 6,000 tons gives a pres- 
= cS sure of 40 tons per 'sq. ft. 
" oy) StS sy E/. 742.68 To distribute this over 
> + : pofMasonry the pier masonry at a 
i ; rot Bridge Seat 
= 5 94 Ss . more moderate’ pres- 
. x 2 sure, an I-beam grillage 
4 Lead Joint. g is set under the shoe. 
, ry eo eey te This has an area of 240 
2+ Anchor Bolt : sq. ft. making the 
; 8 pressure on the masonry 


about 25 tons per sq. ft. 
In the upper 50 ft. of 
pier below the grillage, 


in alternate layers lengthwise 
the concrete to assist in 
the bottom pressure over the full cross-section 
the 


even to The top surface of the 


or 12 ft the customary stone capping 
be set for is set upon and surrounded by 
concrete deck The walls themselves were against 1:3:5 in the body 


watertight, proving the inflow to come under stone outer surfacing of 


the cutting edge. The deck completed, 


air pres- outer ring on the top face 


sure was put on, the remaining material over the therefore, to provide 


rock excavated, the caissons sunk through the coat over the pier top. 


remaining 


Top of Fail, El. 757.200 


small depth to a bearing on rock, the granolithic pavement or 


Leve/ Grade 





cestode es ad Joint 






1\4-in. rods were placed 


piers is not finished with 





































FIG. 5. SOUTH CHANNEL PIER OF BEAVER BRIDGE. 
The cylindrical roller-bearing shoe is a steel casting. It carries the foot of the main post 
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* the entire top surface, out to the 


he coping, and carefully finished 
ges of the shoe castings to make a 
protection The same kind of top 
mm the abutments 
inchor pier has the same provisions 
» anchorage eyebars as the south abutment 
pier carries also the end shoes of 
span. The relative positions of the 
shoes are shown in the sketch, Fig. 4 
rade — at 
4' hy El Top of Rail 756.408 
t Ma ry 
Beam Grillage 
FI. 742.70 


TOP OF PIER 4 (NORTH ANCHORAGE), SHOWING SHOES OF 
ANCHOR SPAN AND APPROACH SPAN IN PLACE. 


'TMENT.—The construction of the 


abutment involved substantially the same 
the south abutment, except that it 
fixed reaction of the approach span 


reversible reaction of the anchor 


However, it was not thought safe at this 


dispense with piling, the soil not 
msidered firm enough, creating the risk 
-ompression and settlement. More- 


» conditions were somewhat different from 


south abutment inasmuch as the 


considerably deeper, being about 130 


level, or 6S ft. below ground sur 


foundation was therefore designed 


Ip S Stone B alts 


56 long 





Enlarged Cross Section of Top. 


The abutment itself being so 
designed (like the south abut- 
ment) that under maximum load 
the reaction would be central to 
the base and the pressures there- 
fore uniform, it was computed 
that with piles spaced 8% ft. « 3 
ft. 5 ins. c. to ¢. the load would 
amount to 35.5 tons per pile (315 
piles). Simplex piles were em- 
ployed, cylindrical, 16 ins. diam 
eter, driven 8 to 10 ft. into the 
gravel. As the load per pile is 
rather high, it was desired to 
have a load test early in the 
work, and thereby an interesting 
fact was developed, namely, that 
these piles, which are formed in 
the earth, are apt to be injured 
by the operation of driving an- 
other pile nearby, so that suit- 
able precautions against such in 


jury must be taken. Mr. Raymer 


relates this experience thus 


Before the pile work was commenced 


was thought desirable to make 


bearing.) some loading tests on piles driv 








os 


































































AAO OER 





cee nner penne are em 


tee 


ee 





eet 


pe te nme 


ee. 


my 


Pacis? lita 
ae oo 





wn 
t 


ENGINEERING 


NEWS. 





Vol. 63. No. 18. 





similarly to those in the proposed foundation work. The 
first test consisted of a pile driven with four others 
around it spaced as in the foundation work, the four 
being driven while this test pile was still soft The 


differed from the first only by allowing the 
before the four piles around it 


second test 


test 


pile to partially set 


were driven. The working conditions on a large founda- 
tion are such that the second test more nearly repre- 
sents the actual conditions than the first After both 
test piles were allowed 30 days to set, the first pile 


72 hrs., with 9/64-in. of 
recovered almost wholly 
the other case the 
good enough 


load of 60 tons for 
settlement, which settlement it 
after the load 
results 


supported a 
was removed, while in 


were, as was to be expected, not 


for approval. 

To meet the difficulty developed by the conditions of 
ond test, which is simply recognizing the well- 
known limitations of concrete and applicable to all kinds 
piles formed in place, the following specifica- 


the s¢ 


of concrete 


tions were used, it is believed for the first time on 
such work: 
The setting of the concrete in any pile must not under 


any consideration be disturbed by driving another pile or 
piles within a radius less than 9 ft. center to center 
from it, after a minimum interval of 3 hrs. or before 
the expiration of seven days from the time the concrete 
was mixed with water for that pile. The contractor 
may, however, at his own option drive pile forms within 
the %-ft. radius to a depth not more than 3 ft. from the 


The Most Economical Type of Boat for Op- 


eration on Western Rivers with an 
8-Ft. Channel Depth. 


By JOHN M. SWEENEY,* M. Soc. M. E. 
The most economical type of boat for freight 
transportation on the rivers of the Western Uni- 
ted States, is the type which will do its work at 
the smallest total cost. Many items contribute 
to this total The result is so affected by 
local conditions that what is the most economical 
design of boat for one section of a river may not 
be the for another 
While it is impossible to designate any complete 
plan most economical under all conditions, 
there is one basic requirement of boat design for 
these rivers, which has been arrived at from the 
experience of the past ninety years in their 
steam navigation. This has established the stern 
paddle wheel as the type of boat best adapted to 


Am. 


cost. 


most economical section. 


as 


these rivers, to secure the most economical re- 
sults. It is the combination of the stern wheel, 
and the rudders placed between the wheel and 


the stern of the boat, which gives to this type 





the usual smart remarks about the “high” stear 
pressure employed on these boats, the use | 
hams for fuel, and of course the “nigger” < 
the safety valve lever! Perhaps some day prop: 
credit will be given to the Western boat designe: 
and when it is realized how far he was in ad 
vance of the profession in the use of high pres 
sure steam, the funny man’s remarks of 20 year 
ago will be properly appreciated. 

There is an authentic tale of a manufacturer « 
marine boilers from the classic Chesapeake, wh 
about this date took passage on an Ohio rive 
boat. Discovering 140 Ibs. pressure on the stean 
gage before the boat had left her dock, he at onc 
cancelled his passage! 

EARLY DESIGNS.—The first boats used or 
Western rivers had side wheels and a single 
engine with stiff shaft; but this was soon altered 
so that either or both wheels could be disconnec 


ted by clutch from the engine, making it pos 
sible to operate either wheel backward or for- 
ward, while the opposite wheel was idle. Thi 


was a great_advantage in the ability to mak: 
quicker landings. Indeed the early steamboat 
avoided landing wherever possible, using a yaw 
for transfer of passengers and small freight fron 
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GENERAL PLAN AND ELEVATION OF STERN WHEEL PACKET 


the 3-hr. 
limit 


and then after 
of the seven-day 
of these forms. 


complete the driving and filling 


This specification was strictly observed; the piles were 


driven in rows across the foundation in the following 
order Rows Nos. 1, 4, 7, 11, 15; then Nos. 2, 5, 8, 12; 
and 3, 6, 9, 138. After the piles were completed the 
earth was excavated a couple of feet below the cut-off 


line, and the concrete was filled in the usual way around 
and over the pile heads. 

It is 
behind 
ment of 
the 


noted that the the fill 
this abutment vertical settle- 
114 ins., which is over twice as great as 
settlement of the south abutment. In both 
the settlement and 
was no lateral motion. 


construction of 


caused a 


cases, however, was uniform 
there 

The construction of these piers and abutments 
was begun in the Spring of 1908 just after high 
water, and the work was all completed by Decem- 
ber, 1908 (except that the upper part of two of 
the river piers remained uncompleted until after 
the 1909 Spring floods). This is an excellent 
record of speed for work of such magnitude, and 
this fact no doubt can be credited in large part 
to the method of sinking adopted. Erection of 
the superstructure was begun in 1909, and is 
now practically completed. The piers and abut- 
ments were built by the Dravo Contracting Co., 
of Pittsburg, Pa. 
constructed by the McClintic-Marshall Construc- 


tion Co., of Pittsburg. Mr. J. A. Atwood is Chief 


Engineer of the Pittsburgh & Lake Erie R. R. 
Co.; Mr. A. R. Raymer, Assistant Chief Engi- 
neer, 





limit and before the expiration 


The superstructure is being 


Eleva 


Roberts’ article in Engineering News of Feb. 17, 
1910, some of the advantages of the stern-wheel 
construction were pointed out as applied to tow 
handling; but there are many additional advan- 
tages with respect to the up-stream work of the 
tow-boat, and with respect to the operation of 
the so-called packet boat in all classes of work. 

The men foremost in the gradual working out 
of the arrangement of rudders establishing the 
stern-wheel boat as the best type, were not fully 
aware of all the advantages, nor the reasons for 
them; therefore it is hardly a surprise that many 
prominent engineers fail at first glance, or indeed 
at second glance, to any virtue in the 
stern-wheel boat. 

In 1888 a paper was contributed to the proceed- 
ings of the American Society of Mechanical Engi 
neérs, at the Nashville Meeting, which was the 
first to put on permanent record a detailed tech- 
nical account of the steamboats used on western 
rivers. The discussion on this paper at that 
meeting illustrates the hasty way in which the 
stern-wheel is judged. One prominent engineer 
brushed the entire propelling plant overboard 
in a breath, and substituted a number of West- 
inghouse engines and propeller wheels across the 
stern, to his entire satisfaction; in blissful ignor- 
ance of the fact that in a day’s work with usual 
landings the stern-wheel boat would accomplish 
easily what with his proposed construction 
would be impossible. 

The discussion on this paper also brought out 


*Mechanical Engineer, 1306 Monadnock Block, Chi- 
cago, I), 


discover 





BOAT FOR OPERATION ON THE MISSOURI 





RIVER. 


the boat to the shore. When compelled to com: 
to the bank, they cast anchor in the stream, sent 
a line ashore by the yawl which was secured 
there and then hauled the boat to the bank on 


that line, paying out on the anchor cable. This 
operation was reversed when the boat was 
started. This no doubt brought about the prac- 


tice of turning the boats head up-stream in mak 
ing down-stream landings. 

The next change was the use of two indepen- 
dent engines, one for each side-wheel; with this 
equipment the wheels might be turned in op- 
posite directions at the same time. With this al- 
teration the highest effectiveness of the side 
wheel boat for western rivers was reached, and 
this type of boat continued in use without fur- 
ther development until they were finally (with a 
few isolated exceptions) displaced by the stern- 
wheel boats. 

That the stern wheel did not come more quickly 
into general use was due to the slowness with 
which improvements in rudder construction weré 
adopted. As late as 1882, a boat was in servicé 
on the Ohio River which frequently was backed 
ten or twelve miles down stream because of in- 
ability to turn herself when an up-stream wind 
was blowing. Sometime between 1830 and 1840. 
trial was made of two wheels at the stern capable 
of independent operation in opposite directions; 
but this was not productive of betterment, no 
was a similar attempt made many years later. 

DESIGN OF RUDDERS.—The form and shape 
of stern construction established also the shape 
and attachment of the rudders, and for a long 
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me these remained without change except as to 
irious dimensions and various number of rud- 
iers in proportion to the beam of the boat. Figs. 
and 2 illustrate the early plans for three 
idders. 
Here each rudder was attached to a skeg which 
vas fixed to the hull of the boat. The first de- 
arture from this method was the addition of 
wo rudders placed between the outside rudders 
nd the center rudder, say on the lines A-A 
fhese rudders had no cor- 
responding skeg, and as 
they had blades extend- 
ng both fore and aft of 
the pintle, they were call- 
ed balanced rudders to 
jistinguish them from the 
irdinary construction. 
However, they were bet 
ter known as fly rudders, 
to distinguish them later 








as an extension of the blade, produced much 
greater effect than one would expect to follow the 
mere substitution of a balanced rudder in place 
of an ordinary rudder. It was only a further 
step to entirely discard-any skeg attached to the 
hull, and to make all the rudders on the stern- 
wheel boat balanced. This change however came 
somewhat slowly, and had some reversals, due to 
the use of too much area in the forward part of 
the rudder blade, so that when the boat was 


R= Rudder 
* S= Skeg 


Whee! A A 














from the regular bal- 
inced rudder to the Fig 
stock of which the tiller 
ittaches. Fig. 3 shows the arrangement of fly 
rudders. 

These fly rudders were coupled to operate in 
inison with the other rudders and by the same 
steering wheel. This departure from the estab- 
ished practice soon resulted in the discarding 
of the skeg attached to the hull for the middle 
rudder, the substitution of a balanced rudder for 
the former single rudder and the abandonment of 
the fly rudder as well. It has only just become 
lear while writing these notes, that what these 
people really did was to detach the skeg from 
the hull of the boat, and attach it to the rudder, 
so that it (the skeg) followed any change in rud- 
ler position. The far reaching effect of this con- 
struction when carried to its final application to 
all the rudders is the factor most responsible 
today for the commanding position which the 
stern-wheel type of boat holds for river naviga- 
tion 

For a considerable time, although no further 
great change occurred in design, some minor var- 
iations were made. The outside or skeg rudders 
were moved inboard from the extreme outside of 
the hull in order to bring them in front of the 
paddle wheel. This change was beneficial be- 
cause (and we have now come to the kernel) the 
effectiveness of the rudder when the wheel is 
backing is the one thing for which sacrifices can 
be wisely made. So far as the control of the 
oat when moving forward is concerned, very lit- 
tle rudder effort comparatively is required. It is 
easily appreciated that no rudder can be effective 
unless a current of water impinges against the 
rudder blade, and that the resultant force deflects 
the stern or rudder end of the boat to one side or 


Whee 


joohancinecmecacie 


\ Boat ya's 
| Fly Rudder k 


Fig.3 


the other, according to the rudder angle. Now 
with the stern-wheel boat, when it is desired to 
quickly change the direction of a large tow, it is 
only necessary to position the rudder and back 
the wheel in order to throw the entire volume of 
water moved by the wheel, as an immediate and 
powerful current against the rudders. In the 
original skeg construction, however, this current 
could not be applied with effective results, be- 
cause of the counter currents which were created 
(see Fig. 4). 

Here, as will be noted, the wheel forced a great 
volume of water into the pockets between the 
skegs, which piled up and countered the first ef- 
fective attack of the current from the wheel. It 
is apparent that the removal of the center skeg 
from the hull, and its attachment to the rudder 





moving forward, the stronger action on the for- 
ward part of the blade made the rudders run to 
“hard down” position, unless constantly held. 
That difficulty, however, has now been entirely 
overcome, and the largest towboat on the rivers 
transports 60,000 tons, practically in one package 
for 1,500 miles, handling them with four such 
rudders. 

The detail operation of this rudder arrange- 
ment is unknown to the general engineer critic, 
native or foreign. Nor does the ability to apply 
iKKutter’s formula or to secure an election to Con- 
gress qualify one to pass intelligently on the fit- 
ness of the American type of boat for the work 
they may witness it doing, or to judge what a 
boat on foreign waters is doing, or what it might 
be able to do if placed on our rivers. 

The stern-wheel boat holds its supremacy in 
other situations as well as in handling tows. The 
packet boat making many landings, has abolished 
the old methods. Now she can connect with the 
shore with confidence, back away from it and be 
gone while the anchor would be yet in the mud; 
but better still she can make her down-stream 
landings by backing in, and so keep her head 
down-stream all the time. 

At no time or place has the stern wheel Ameri- 
can Western river boat failed to prove the best 
type for work on any river. Recently a report 
was made on the performance of one of these 
boats on the River Nile. This boat was built on 
the upper Ohio River, shipped in pieces and erec- 
ted on the upper Nile. The report made by the 
engineer of the purchaser—an English company 

-congratulates the company on the possession of 
a boat enabling them to carry on transportation 
in a manner so much more effective and econom- 
ical than their competitors. The report of the 
performance of this boat is a wonderful sermon 
on the fitness of the type. 

OTHER QUESTIONS.—Of course many ques- 
tions are propounded apart from the question of 
motive power. What are the best proportions of 
hull and what is the best material for construc- 
tion? <A criticism is often heard of the use of 
wood and an advocacy of steel. What is the 
best and most economic type of steam engine? 
Simple non-condensing, compound, or compound 
condensing? What is the best type of boiler? 
Why not use water tube boilers? What is the 
best type of wheel, radial or feathering? Why 
not use a screw propeller? If no other way can 
be found half submerge it and put it in a tunnel. 
Such questions are constantly being brought up 
and their propounders present the answers as if 
they had discovered a new way to increase 
profits of boating on these rivers. 

What has gone before is poorly expressed if it 
has not fully answered the last question. Quite 
as intelligent an application of the screw propel- 
ler method as could be worked out has been made 
in two boats for the government’s use on the 
Kanawha River. They are good exponents of the 
propeller boat for shallow draft; but as yet no 
individual has adopted them as preferable in any 
mapner to the stern-wheel type of boat. 

Ir the second of these government boats an at- 


tempt was made to secure some of the stern wheel 
effect by introducing a rudder forward of the pro- 
peller as well as aft of it, but with indifferent 
success. The stern-wheel boat has so much 
greater steering and handling ability when close 
on the bottom than any other type, that all other 
devices lose in comparison on that point alone. 

NON-CONDENSING ENGINES.—The simple 
non-condensing engine needs no apology for past 
performance. Its greatest defect is in the high 
percentage of clearance and attendant waste of 
steam. In the wooden boat, with the weight of 
the paddle wheel and shaft carried on wood 
beams supported at one end and loaded at the 
other, frequent deflections of the beams occur, 
and attempts to secure a small piston 
clearance results in the pistons striking the 
heads of the cylinders. The form of valve gear 
which increased the steam loss due to large clear 
ance, was influenced by this same deflection, and 
determined a form of valve-gear which permit- 
ted deflection of the supporting beams without 
appreciable change in the timing of the valve 
movement. In recent years the use of stiffer 
steel beams, even on wooden boats, makes pos- 
sible a very appreciable lessening of the clear 
ance allowance. Yet even at its worst the ac- 
complishment of these old engines was not so 
bad. 

The following table records a test made by a 
party from Stevens Institute some years ago on 
one of our Western river boats and on an Eastern 
passenger paddle-wheel boat with compound-con- 
densing engines of approximately equivalent 
horse power. 


Western Eastern 


river- river-boat 
boat compound 
non-con- con 
densing. densing 
Horsepower per sq. ft. of grate...... 11 10 
Coal consumption per hr. per sq 
acy, A IN a0 ora'g aul aie. aad etka ee erase 60 40 
Horsepower per ton of weight of 
SE. act. wendessswendtaas ; 3 7 
Sq. ft. boiler heating surface to 
BOSE: Kd badndeaskeonaeane ds « 2.7 2.75 
Pounds of coal per hour per HP..... 5.56 3.75 


Considering that the cost of the anthracite coal 
used on the Eastern boat is three or four times 
that of the bituminous slack used on the Western 
boat, the incentive for saving coal while increas* 
ing the weight of the machinery outfit is slight 

BOILER DESIGN.—In connection with the 
above record it is not out of place to call atten 
tion tg the performance of the much abused river 
steamboat boiler. The most valuable feature 
of this type of boiler is its storage capacity, and 
this characteristic is alone sufficient to give it 
first choice over any form of boiler not posses- 
sing it. It is a usual experience that on a tow 





Boat 








Sun 








—> Currents acting on 
Rudders when Wheel 
is backing 


Fig 4. 


boat driving a heavy tow up-stream and carry- 
ing say 180 lbs. of steam, the oncoming watch 
of firemen will chkean the furnace of clinkers en- 
tirely across with no observable drop in the 


steam gage pressure. The very excellent form 
of grate and furnace accounts for part of the 
boiler’s success. Noting from the above test 


that this type of boiler is producing one horse- 
power to each 2.7 sq. ft. of heating surface, that 
these boilers give continuous operation for long 
periods of years with small expense and trouble, 
that they are easily and quickly cleaned, have 
few plates or joints to make or remove, and are 
easily repaired, it is small wonder that a more 
efficient boiler, considering every item is hard 
to find. 
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FURL ECONOMY It is a favorite but hasty 
assuinption of the usual eritic of the river boat 
that the low cost of down-stream transportation 
is due to the assistance of the current. The 
most reliable data on this point show that say 
8,000 tons are carried eight miles per hour down 
stream, and that the current is three miles per 
hour. This is equivalent to 8,000 tons carried 
five miles through still water on a fuel Consump- 
tion of 900 Ibs. We therefore obtain 40,000 ton- 


miles of transportation at a cost for fuel of about 
TA) ets. 


An appreciable fuel economy would follow from 


an increase of engine piston and many 


Engines 


speed, 

made to secure it. 
the 
wheels, chains, 
these the 


found to be greater 


ittempts have been 


have been geared to wheel 
friction 
but in all 


have 


paddle through 
and 


disad 


cog Wheels 


like 


Vantages 


belts, 
devices, cases 
been than 
the advantages. 

FEATHERING 
a feathering 


PADDLE WHEEL. 
wheel 


The use of 


would be of great advantage 


in securing an increase of piston speed, because 


“a smaller diameter of wheel could be employed, 


and its revolutions could be increased 


largely 


over the wheel with radial paddles. Besides a 
great economy could be secured in the lessened 
oblique action of the paddles. But no one who 
has had experience with all the conditions to 
he met in river navigation such as silt, ice, drift, 
shore landings and consequent wear and break- 
age, would attempt the use of feathering wheels 
without a full appreciation that it could be only 


a costly experiment, and that to give a service 
approaching regularity and avoid large expense 
bills, he would have to return to the radial 
paddle-wheel. 

The Western rivers have not escaped new ex- 
periments in wheel improvements so called, and 
often odd devices have been substituted for the 
wheel itself, with the invariable result that the 


There is, 
the 
radial wheel in propor- 
produce the best 
Every builder and designer 


invention came to grief. however, a 


very interesting question as to preferable 


number of paddles in a 
diameter to 


tion to its pro- 


pelling result is a 


law increased num- 
but for ef- 


number of 


unto himself, many adopt an 
paddles to 


ber of lessen vibration; 
the 
paddles is a debatable subject 
The asked Mr. 


this question: “Suppose a customer 


ficient propulsion alone proper 


Ws 


asked 


writer once John Nystrom 
me to 
build a stern wheel tow boat of given dimensions, 
to run long distances without a 


stop. Suppose 
another customer called for a 3 | 


packet 
boat of exactly the same dimensions and power 
frequent 


stern-w hee 


to make landings. How would you 


determine the number of paddles to place in the 


wheel of the tow boat and in the packet boat?” 
His reply was “I would look around and see what 
others had.”’ 

Since the function of the wheel is to drive a 
current of water through the surrounding water, 
the resistance of which current to being set in 
motion is the measure of the propulsive effect, 
there should not be so many paddles that a fol 
lowing paddle would act upon water set in mo- 


tion by the preceding paddle to any great extent. 
Where such action occurs much improvement has 
followed from a reduction in the number of pad- 
dles 

STERN WHEEL RIVER 
THE COLUMBIA.—The Columbia 
mette Rivers on the 


STEAMERS ON 
and Willa- 
Pacific coast have developed 
boat of slightly different 
the Mississippi and its trib 
have and the 
Larger en- 
length and 
freight 

Here 


use 


a stern-wheel design 


those used on 
The hulls 
the empty boat is greater. 
proportion to the 
These stow no 
deck 
justification for 
of compounding-condensing 


from 


utaries. finer lines, 
draft of 
gines are used in 
the hull 
hold but 


would be 


beam of boats 


in the carry loads only 


the 
Firebox 


there more 
machinery 
adopted 
direct 


are extensively 
the the 
river in the boilers, the boats are fitted with wa 
ter tanks, of fresh 
street 
balanced 
the 


locomotive type boilers 


and to avoid use of water from 


water in 
mains of a 


and a supply 
the 


boats 


many 
town 

but 
area 


taken from 
These 
not 


cases is 
rudders 
blade 


or city. use 


than and 


two, 


usually more 





of the 
Mississippi 


rudders is much smaller than on the 


River boats. 
In some of the more recent 
the cylinder beams 
after-side of the 
attachment of a 
ends, 


these 
are ex- 
wheel, to 
thwartship timber 
attached 
placed 
be of great 
from a landing. At 
time draws the water from be- 
the the hull and the shore, 
so that the greater water pressure on the out- 


boats on 
Pacific 
tended 


slope rivers 
beyond the 
permit the 
to their this 
an additional rudder, which 
hind the wheel it is 
sistance in 
that 
tween 


and on timber is 


is thus be- 
said to 
working ahead 
the 


as- 


wheel 


shore side of 


side tends to force the boat to the shore. No 
doubt this extra rudder, which is in the active 
current made by the wheel when in forward 


motion, is of considerable assistance. It has 


not been proposed for the Western rivers, where 
the larger rudder area used would not seem to 
demand it. 

TERMINALS.—One great item of cost in the 


operation of the river boat is that of loading 
and unloading. This does not of course apply 
to the loading of coal where the coal falls by 
gravity from a bin into the barge; but for mis- 


cellaneous freights 
off the 
the diversified conditions which have 
fied make it exceedingly 
the creation of 


the method of getting loads 
boats is crude and costly; yet 
to be satis- 
questionable whether 
freight handling 
remove all of the 
the end. 

some discussion has follow 


onto and 


comprehensive 


machinery at terminals would 
trouble, or 


Great 


save much expense in 


interest and 


ed the announcement of a plan, not detailed at 
all, to provide terminal loading and ‘unloading 
stations and labor-saving .machinery for hand- 
ling freights at river landings. Since little in 
this direction has been practically accomplished, 
theories are quite likely to be formed without 
due attention to some of the conditions to be 
met which are probably likely to interfere with 


smooth and successful operation. 


Certainly one part of the announced plan is 
wrong! The dimensions of the barge to be used, 


300 ft. long and 50 ft. beam. It should be 
self-evident that four barges each 25 ft. beam 
and 175 ft. long would be much more economi- 
cal, capable of easier placing for loading or 
unloading, and of protective treatment in case 
of grounding or accident. It is a great error 
also to assume that a compartment barge to be 


loaded in the hold with openings 
the deck and no. structure the 
deck is the most efficient form of freight carrier. 
In handling rails, brick, pig like 
terials not requiring cover, the best place 
their stowage is on the deck itself, which 
be Kept openings to preserve 
of the For 
quire there is no 
the light 
barge. 


numerous 
through above 
metal or ma- 
for 
can 
with few stiffness 
hull 


cover, 


structure. such freights as re- 


economical as 
the deck of the 


form so 


cargo box, built on 
hold should be 
cannot be 


Stowage in the 
which 


adopted 
carried on deck 
load the barge to its capacity. 

In the days of 
shipments by water between St. 


only 


for and 


cargo 


most prosperous bulk grain 
Louis and New 
Orleans by the Mississippi Valley Co. barges (not 
the Anchor line as Mr. Roberts states, the Anchor 
line operated a line of 


freight 


boats for 
grain 
boats from and it is 
how the loading and unloading 
that time could be greatly im- 
Throughout the Mississippi routes, 


side-wheel 
the 
elevators, 


and 
upon 


passenger 
the 
surmise 


service), was 
loaded 
hard to 
facilities used at 
proved upon. 
with the attempts at 
phis, no special appliances were used for hand- 
ling merchandise freight, but freight was hauled 
by teams to wharf boats, (floating storage houses) 
at many 


exception of some Mem- 


points. 
brick 


large 


In the industries of 


where 


the Ohio Valley 
shipments are made by barge, many 
railways the loaded car 
empty car. 

lowered to the 
the point 
The barge is so 


inclined de- 


The 


are used, 
the 
loaded on barrows, 

and wheeled in the barrow to 
of stowage on the barge deck. 


scending bringing back 


brick, are 


barge, 


placed relative to the incline as to avoid long 
wheeling. Many of the blast furnaces in the 
Ohio Valley received large supplies of iron ore 


by barge, and provided inclined railways fo 


unloading. 
For miscellaneous shipments the method whic 


might be called the universal one is the team 
ing to and from a public or private landing 
The wharf-boats previously mentioned are es 


tablished by independent proprietors at nearly al 
towns and cities. They receive and store freigh: 
for or from all collect freight bills an: 
agents. At many of the important points 
these wharf boats may be found 
the important boat lines operating 
At Memphis two new wharf boats have re 
cently been put in commission. 
each about 50 ft. wide and 350 ft. long, and 
their fitness the service is the judgment 
of two companies of large means operating ex- 
tensively to and from this port, directed by man- 
agers who have 


boats, 
act as 
several of 
owned by 
there. 


These boats ar 


for 


considered in every relation 
the question of the most economic terminal, and 
willing to adopt any improvement possible. 

At two points on the Ohio River, one company, 
operating a line of has provided a fixe 
Wharf-house building at the top of the bank and 
transfer freight to and from their boats by cars 
on an incline track. Again at two other points 
and unloaded from barges by 
locomotive cranes located on top of piers above 
the high-water mark. These piers set out 
the shore line to allow sufficient depth in 
water to tloat the boat or barge and allow it tu 
rise or fall along the face of 


boats 


coal sand are 
from 
low 


the pier as ‘he 
The pier tops connect to 
ing on the shore side by tracks or 
Seemingly a fixed some 
such form as the and the choice 
would rest between that and the floating wharf- 
boat. 


rive. 
stage varies. a land- 
driveways. 

should take 


described, 


terminal 
last 


Let us consider the application of these plans 
to Cincinnati, Ohio. The variation in level be 
tween extreme high and low water is practically 


7 ft., therefore, the pier should be at least 70 
ft. high. The pier should have a length up and 
down the stream. of at least 350 ft. for each 


barge of that length which 


discharged at one time. 


received or 
While the barge might 
lie quietly against a pier with a 10 ft. stage of 
water, the conditions would 
different at a 40-ft. stage, 
might be found to hold the barges in the cur- 
rent created at that point during high water. 
Here the floating wharf-boat has an advantage 
in the ability to change its berth to suit various 
conditions established at the 
river. 
In the 
the 
flow. 


is to be 


probably be 
and great 


quite 
trouble 


different stages of 


river 
lands, 


valleys the people first occupied 
most of them subject to 
At Cincinnati particularly, the 
ufacturers and 
Hence to reach a fixed terminal on a pier their 
freight would’ require first to be elevated to 
the highest flood and then lowered to the 
barge or boat. While this objection might pos- 
sibly be met, it offers another of the numerous 
matters which complicate any fixed arrangements 
for loading and unloading freight under 
extreme variations of water level. 

It is not a assumption that because a 
method of unloading with cranes or a particular 
type of terminal has been adopted abroad, it is 
thereby suited to the wholly different conditions 


low over- 
larger man- 
have such a 


shippers location. 


level 


such 


safe 


that must be provided for on American rivers. 
Hence the broad assertion of an intention to 
establish boat lines and freight terminals has 
but small force unless accompanied by intelli- 
gent and comprehensive plans and details. 

The writer does not agree that the decline 
of steamboat traffic on the Western rivers is 


due to lack of improvement in design or in 
struction of the boats used. He believes that 
the changing relation of other means of service 


con 


in proportion to density of population is a more 
important factor. 

No one will dispute that a strong organization 
operating steamboats with large capital, and with 
railroad connections, possessing such improved 
methods of freight handling and terminals as 
might be found feasible and economical, 
be more likely to survive and would be 
attractive to investors than the individual own- 
ership and operation of steamboats; but such an 


would 
more 
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nterprise is not yet demonstrated to be able to 
ttract wise investors in competition with rail- 
yays, Which are constantly reducing their cost 
f haulage. 

For the benefit of those who may be interested 
n the further study of this subject, the writer 
ippends some extracts from a report which he 
nade a year or more ago to a company propos- 
ng to establish a steamboat line on the Mis- 
souri River. 

In arriving at a conclusion concerning what class, 
type, and material you would best adopt in a boat or 
ats for freight transportation on the Missouri River, 

beg to say-in advance as respects the hull construe- 
ion, that the care, preservation and maintenance of 
he properties, if constructed as advised, must be 
onstant and continuous, and provided for on a broad 


asis of sufficient expenditure to secure these ends; oth- 





rwise, I do not advise the construction of steel hulls 
but conclude that your financial interests would be 
onserved by the smaller expenditure for wooden hulls 

From the earliest navigation by steam vessels, a line 
ff difference has been established in the dimensions, 
proportion of beam to length; and of depth of hold as 
to both beam and length; in the kind of machinery 
and boilers; the steam pressure used, and the propor- 
tion of paddle wheel in diameter and length; between 
boats for use on water flowing into the Gulf of Mex- 
ico, and other navigation. No river coming under this 
division is more insistent on such individual selection 
than the Missouri. The shifting bed, large percentage 
of silt, variable channel as to depth and position, un- 
der substantially the same amount of water depth, pres- 
ent requirements which intensify the reasons for indi- 
vidual treatment. 

I believe the most potent demand of these waters to 
be that the vessel best adapted to work upon them 
should, within possible limits of proper construction, 
“Sit on top of the water.’’ Within ten years after 
what may be considered as the end of the experimental 
stage of steam driven boats on Western rivers, the 
proportion of beam to length and depth to both, reached 
a fixed relation within really narrow margins. Thus 
in the early 40's there was reached a knowledge of best 
proportions, which have stood the test of all later ex- 
perience. 

The conditions controlling the design of the boat best 
adapted to navigate the Missouri River between the 
points under consideration, are not materially different 
now than heretofore within the history of its naviga- 
tion. At least there is nothing of difference which 
would justify or demand radical departures, nor can 
any probable improvements through dykes or dredging, 
likely to be made within the future covering the oper- 
ation of boats now contemplated, be of a nature to in- 
fluence a change in a design otherwise approved. While 
the effect of any greater stability to channel conditions 
from ordinary means, such as are usually described as 
river improvements, would very likely increase the ef- 
ficiency of the boats herein advised, I do not see that 
it would indicate or permit any essential change in di- 
mensions or construction. 

KIND OF BOAT.—Concerning the kind of boat, three 
designs offer for serious consideration: side wheel, 
stern-wheel freight boat, and stern-wheel towboat and 
barges for freight. The only reason given for favoring 
a side-wheel boat for this service, so far as I know, is 
an assumption that the side-wheel boat can turn quicker 
or handle better. While such distinction might have 
been at one time true, it is not now a fact as between 
a side-wheel boat and a modern stern-wheel boat of 
approved model of after-body, and with sufficient and 
properly constructed and mounted rudders. On the 
other hand, the greater first cost, greater cost of main- 
tenance, of operation, of loading and unloading, deter- 
ioration, etce., conspire in this case as they have all 
over similar waters, to show the wisdom of eliminating 
the side wheel design; therefore, the question seems to 
be between the employment of a single stern-wheel boat, 
or of stern-wheel tow boat and barges. 

FREIGHT BOAT.—For a single boat unit, the dimen- 
sions should be those securing the greatest carrying 
capacity on the least draft of water consistent with safe 


and continuous operation. I believe this result will 
best be insured by the adoption of the dimensions shown 
in the drawings herewith submitted, and the correspond- 


ing detail of machinery and method and material of 
construction. The dimensions are 240 ft. long, from 


bow to stern transom, or 264 ft. over all, including the 
wheel, 44 ft. beam and 6 ft. depth of hold at lowest 
place in the side or wing, with cabin accommodation for 
in operating crew, On the elevation of the drawing (p. 
512) are shown two load lines, one that of the light water 
line representing the estimated water line of the boat, 
without freight but ready for operation, and represent- 
ing a displacement of 475 tons, which is the esti- 
mated weight, and calls for a draft of 22 ins. at the 
stern and 18 ins. at the bow; the second load line rep- 
resents a further displacement to the maximum carry- 
ing capacity of the boat of 1,200 tons, under a maxi- 
mum draft of & ft. at the bow and 4 ft. at the stern 
a 


This boat would carry approximately } tons to each 


inch of immersion, and on this basis (say) 700 tons on 
a draft of 3 ft. at the stern and 6 ft. at the bow; the 
total storage capacity of boat between decks aud in the 
hold for freight, and including the forecastle, would be 
approximately 4(4},000 cu. ft. or for the 1,200 tons max- 
imum load capacity, a weight of 24 Ibs. per cu. ft 
Since compressed hay or cotton weigh approximately 
25 Ibs., and dry goods and like shipments 50 Ibs. per 
cu. ft., it is evident that ample capacity is provided for 
uch freights as are contemplated. The boiler deck of- 
fers some 30,000 cu. ft. further available capacity for 
light freights. 

HULL CONSTRUCTION.—After full consideration, I 
have concluded to advise the construction of metal hulls 
rather than wooden, although as indicated in my first 
interview with your board, I was not then ready to so 
express an opinion The greatest reason for doubt was 
uncertainty of proper care being given the property. 
While there are, of course, exceptions, it is not far 
from correct to say, that the life of a wooden boat is 
more dependent on the condition of the timber used 
in its construction and the ventilation secured, than on 
the care given to the surface of the frames and plank- 
ing The reverse is true of the steel used in hull con 
struction. Here the value of the hull declines rapidly 
unless the plates are kept constantly covered by paint 


or other protection against rust. Not tne least deter- 


mining factor against wooden hulls is that the rapid ex- 
haustion of the supply of timber has reduced the 
ability to obtain such material on a par in quality with 
that obtainable even a few years ago. It is certain that 
this condition will continue and grow much more 
marked, seriously affecting the reliability of repairs, 
and making certain a greater cost for them whenever 
wooden boats, now constructed, would reach a con- 
dition demanding renewals. 

Two objections only appear to the use of steel in hull 
construction. One, the greater investment in first cost. 
Second, the absolute requirement for thorough care of 
the property. I have mentioned this in the first clause 
of this report, in order if possible, to impress it more 
upon you, and I advise now that unless means can and 
will be provided, so long as you own these boats, to 
properly care for them, do not incur the greater first 
cost of steel hulls. Generally speaking, the steel boat, 
treated like a wooden boat, will not have a longer life; 
but properly cared for it will outlast many wooden ones 

PROPELLING MACHINERY.*—As applied to the 
single boat, I advise simple non-condensing engines. 
They insure the least weight and the lightest draft boat. 
To use compound-condensing engines of equivalent power 
would add to the no load draft, of the boat proposed, 
approximately 6 ins. at the stern; in which condition of 
no-load trim many good qualities would be lost in the 
way of handling, to say nothing of the loss of ability 
to get over shoal water. Setting out with the axiom that 
the prime requisite is that the boat shall ‘‘sit on to; 
of the water,’’ we must abandon the use of devices, how- 
ever attractive, which increase the draft of the boat in 
its light load condition. Even aside from this, there 
are other considerations which would cause hesitancy. 
The greater complication of the mechanism requires a 
different grade and capacity of operating force. The 
available river engineers who are experienced in the 
operation of steam and boilers under our fuel and water 
conditions, are not best qualified to handle the compound 
condensing machinery. Engineers who might be so 
qualified are not familiar with our river requirements 
otherwise, and demand higher wages than our river 
boat managers are disposed to pay, so that the owner of 
the compound-condensing outfit encounters many trou- 
bles which he is free from with the simple design. Even 
though we were permitted to waive the item of greater 
no-load draft with the heavier machinery, it would ap- 
pear from the following estimate that both sides of the 
sheet must be considered. For a six months’ season of 


navigation assume the boat is in motion one-half the 
time 

The simple engines will use 24 tons coal in 24 hours’ 
run. The compound condensing engines will use 12 tons 
coal in 24 hours. Coal costs $3 per ton, on board. 

On this basis the fuel saving would be represented by 
say $$: 


each full day of boat movement, or six tons each day 
of the whole period, as assumed. This saving credited 
to compound condensing is greater by some 10% than 
could be expected from the actual difference in fuel 
consumption between the two types of machinery, but 


200 in the six months’ operation, being 12 tons 





further credit is given to the condensing plan for fuel 
saved because of the lessened requirements for boiler 
cleaning. 

Against this fuel saving must be set the greater cost 


of several items. The first cost of compound condensing 
equipment would be approximately $10,000 more than 


the cost of simple engines 


Interest on $10,000, 1 year, at 6%................ $600 
Possible additional cost of maintenance.......... 300 
Additional wages of engineering force....... ads 600 
Depreciation on additional first cost per year for 
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$1,750 


*With an assumption of 8 ft., minimum depth of chan- 
nel, there would be probable reason for some revision 
of this item 


So that there > a net iving of $1,450 per year for 
in additional firs Oo of S10.000, with a loss in carry 
ng capacity of 60 tons per trip one way, making, say, 
24 trips in six months at $1 per ton, worth $1,440 
freight receipts ] may be true that a greater saving 


would be found from a possible increased cost of fuel 
in the 25 years assumed as the life of the boat, but on 


the other hand no g aleulated 


eater cost for repair is 


< 


r 
in the case of accident or breakage to machin 
therefore advise for this simple boat unit, the use of 


simple non-condensing high pressure engines with 20 ins 


diameter of cylinders and 7 or 8 ft. length of stroke 
BOILERS.—The main battery of boilers should be of 
the double flue externally-fired type, four in number, 
with the usual setting in sheet iron flame bed Nu 
merous experiments in boilers for use in the waters of 
our Western rivers have established to my entire sat 
faction the wisdom of adhering to the two-flued type 
for the Missouri River especially These boilers, of 
course, should be constructed in accordance with rule 
of the government inspection service.* 

CABIN.—The upper work above the boiler deck is 


limited to such construction as is necessary for accom 


modation of the officer ind crew, and should be kept 
as simple and clear as will provide for this service 

TOW BOAT AND BARGES.—In the consideration of 
tow-boat and barges, several of the determining factors 


found in the sir 





boat proposition are absent; indeed 
the all-determining one is absent that of the no-load 
light draft of the hull carrying the propelling mechan 
ism Here the barges must furnish the buoyancy for 
the freight; and assuming that the traffic in either form 
of boat is to be confined to a stage of water in the 


channel of the river of not less than 31% ft., it is evi 


dent that the tow boat itself can fill the conditions under 
a (no load) light draft of say 3 ft Under such con- 


ditions we are at once able to consider, or adopt as may 
be, compound condensing machinery. 

Six barges each 150 ft. long, 3O ft. wide, with cargo 
box, steel construction throughout, would supply ca 
pacity for one tow boat, say, 160 ft. long and 30 ft 
beam, there being two barges loading at each end of the 
route, and two barges in transit. Each barge would 
draw without load approximately S ins., and carry a 
load of say 10 tons for each inch of further immersion 
Two barges loaded to a draft of 3% ft each 
would carry 700 tons, representing a load for the tow 
boat. Assuming that the tow boat with such a load 
would occupy double the hours of running time on a 
through trip as the single boat with the same load, the 


difference in running time would be practically offset in 
of the 


the ability of the towboat to avoid the delays 
other in loading and unloading. 

For the towboat construction, I would advise the use 
of compound condensing machinery. In this case the 
units of the machinery itself would be lighter than in 
the case of the single boat and the objection to risk 
of breakage and high proportionate cost of repairs is 
relieved The towboat has not the same time for care 
and cleaning of boilers as the packet boat, and the 
great advantage from the better water for boiler use, 
secured through the surface condenser is as import 
ant as the fuel saving I believe that whenever the 
use of compound condensing machinery is possible on 
Western river service it should be employed This I 


deem is not the case in the single boat unit, but en 
tirely so in the tow-boat design. 

WAY BUSINESS.—So long as the water transportation 
undertaken by your company is through business, the 
towboat and barges would be the preferable way to 
handle it; and this s 
way business where a barge might be left for loading 


ystem might also be preferable for 





or unloading by local labor, or by the shipper or con 


signee; just as carload lots are handled by the railways 


The towboat and barge equipment can be economically 
used for way business up to the point where it would 
be necessary to carry a crew with the boat for loading 
and unloading; or where the towboat itself would idly 
await the handling of the cargo If, however, numerous 
landings are to be made for receipt and delivery of 
freights, the single freight boat best meets the con- 
ditions Even then the tow boat and barges might well 
be used where freights at three or four points, each 
amounting to say one-fourth or more of the capacity of 
a barge, could be collected between trips of the tow 
boat by moving the barge down stream to the various 


points in sequence 





THE ELBE TUNNELS AT HAMBURG hav pro 





gressed so far that on March 20 the h of th 
east tunne! met, while the we tunnel is expected to be 
holed through in another month or two. Up to the pres 


ent there have been three death from compressed-air 





isease in the work. (‘‘Zeitschrift des Vereins deutscher 
Ingenieure,”’ April 16, 1910.) 
*The ill-advised discrimination of the United States 
inspection laws against externally fired boilers for use 
on waters flowing into the Gulf of Mexico, prohibits 
attempts to increase the possible efficiency by more ef- 
fective arrangement or proportion of fire tubes Since 
the making of this report a form of combined water 
tube and tubulous boiler not externally fired, has been 
installed in several new boats and the reports from 
the operation and fuel saving are encouraging and may 
justify further consideration of this item 
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° . All rules under (4) are those of Mr. Geo. C. Warren 
Suggestions for a Rational Formula for tn 421, Mac, Mews, Dec. 5 ise 
Street Pavement Crowns. (5) 
By G. B. ZAHNISER.* 4c 
You can work it out by fractions, or the simple rule of sd Ww: wills 
three,—but the way of Tweedledum is not the way of ; . 
1 weedicdee.—Kipling. C = crown of street, in feet, W = width of cartway, in 
Simple engineering rules can always be stated a 2 ns y — oh Coes “n Rage v*: - 
oy street section This formula used in the practice of 
in plain English, of course, but formulas are Major D. F. A. Wheelock, Warren, Pa. 
the least ambiguous and the most compact i Stake ail antlers Ont eee * ae = 
method to preserve and convey engineering ex- cartway in feet, C = crown of street in inches, then, 
perience and practice. Formulas are not only (6A) For block stone and brick pavements, 
plain English, but they are plain French, plain when W — 36 ft. make C = 7 ins. 
German and plain any other tongue. W = 30 ft. make C = 6 ins. 
The splendid article of 
Mr. Geo. C. Warren on x 
“Paving Practice with 
Respect to Crowns of 
Roadway Pavements,” in 
Engineering News, Dec. 
2, 1909, was read with 
great interest and profit. 
In this article and in 
the paper of Mr. P. E. 
Gite (Proc. Am. Soc. C. 
E., Vol. XXXV., No. 6G, 
August, 1909) are given x 
a number of formulas 
for the crown and the 
surface curve of streets. 
The writer has coliected 
from different sources 
a number of other for- 
mutas for the same pur- 
pose, and it occurred to 
him ‘that here, in a very 
small way, might be the x 
beginnings of a pos- 
sible “rational formula’’ 
with “empirical con- 
stants’’ that might be- 
come for street sections 14 = VA 
hat K pes at se 4 B 3W 4 Z| 
What Kutter’s formula is YA ‘ g Ww <6 
to the flow of water in a” -W--- - : . E : >| 
channels, viz., the nucleus ne Fig. 3. Y 
around which may be 
gathered a vast amount F!GS. 1 TO 3. SUGGESTIONS FOR A RATIONAL FORMULA FOR 
of practical experience. STREET PAVEMENT CROWNS. 
First let us set out various rules and formulas W 22 ft. make C = 4% ins 
already available. W 14 ft. make C = 38 ins. 
(1) (GB) For sheet asphalt and like pavement, 
b x2 when W 36 ft. make C = 6 ins. 
dios a W = 30 ft. make C = 5 ins 
where b depth of gutter a the grade of the zenter W = 22 ft. make C = 4 ins. 
of the roadway, i. e., the crown of the street, a = the W = 14 ft. make C = 3 ins. 
half cartway, © and y the coordinates of any point in (6C) For Macadam 
the curve.—Paper of Mr. P. E. Green, Proc. Am. Soc. C When W 40 ft. make © = 9 ins. Distribute these 
E., Vol. 35, No. 6, August, 1909 crowns (C) across the street section each way from 
(2) the center line of the street by the rule: 
W (100 — 4P) C 
——____——— At one-quarter way from center line to curb drop ——~. 
5,000 16 
H crown in feet, W width of cartway, P per At one-half way from center line to curb drop —— 
centage of grade of street.—Andrew Rosewater, late 90 
City Engineer of Omaha, Neb At three-quarter way from center line to curb drop— 
(3) Make the crown 2% of the cartway.—Reported rule 16 
of the Chicago West Park Commission. The rules under (6) are from the recent practice of the 
(4A) For pavements having smooth surfaces, such as city of Pittsburg. 
creosoted blocks, and grouted stone blocks and bricks, (7) Whatever crown you use drop 7/24 of this crown 
on streets whose grade is 2% and less, with no car half way between the center line of the street and the 
tracks, make the crown of the street 1 in. to each 6 ft. curb. To illustrate: When C = 6 ins. drop 1% ins. at 
of the width between curbs [the cartway]. “the quarter point.’’-—Rule of Mr. J. H. Miller, for many 
(4B) For pavements providing more secure footholds years City Engineer of New Castle, Pa. 
such stone blocks, and bricks, having bitumen-filled 
joints; macadam or bitulithic, and on streets whose grade Now note that formula (1), a parabola, re- 
is 20% or less make the crown 1 in. to each 4 ft. of cart- quires a crown to be assumed and then directs 
way. how to distribute it. 
(4C) If a street has car tracks, deduct the total width Note that formula (2) is for a crown in terms 
outside to outside of rails, from the width between of width of cartway and grade of street; no 
urbs, and divide the difference (double the width be- method of distributing this crown is given. 
tween the track and the curb) by 6 and 4, respectively. Note that rule (3) is for crown in terms of 
ta yar le aaa nts by six and for Class B pave- width of cartway; no method of distribution is 
(4D) For grades between 2% and 4% use one-half the given. 
rown, provided by above computations Note that rules under (4) are for crown in 
(4E) For grades above 4% provide a crown, one-third terms of width of cartway, kinds of pavement 
that of above computations and grades of street, and a method is given for 
(4F) Provide one-third of the lateral fall between the distribution of this crown. These rules are 
the crown and the ‘‘quarter point’’ and two-thirds (the 


fall) between the quarter point and the curb. By ‘‘quar- 
ter point’ is meant the point midway between the center 


of the roadway and the curb, or in case of car tracks on 


the street, the point midway between the outside rail 
and the curb 
*Civil and Mining Engineer, New Castle, Pa 





very good because of their wide range. There is 
this slight objection to them. The erown by rule 


(4A) for a 2% grade is 


While by rule (4D) the crown might be for a 2 
grade, 
W 
C — 
6xi2x2 


The writer suggests, therefore, the following as 





fairly representative of these rules (4). Fo: 
pavements having smooth surfaces, such as 


creosoted blocks, grouted stone blocks and bricks 
ete., Class A pavements, 


make C =——, 


C crown in feet. 
W = cartway in feet. 
P an abstract number, 
grade on the street. 
The writer suggests also: For pavements hav- 
ing more secure footholds such as stone blocks, 
bricks having bitumen filled joints, macadam and 
bitulithic roadways, ete. Class B pavements, 
make 


viz., per cent of 


C — 
24 P 
same notation as before. 
If streets have car tracks, let d distance out- 
side to outside rails, then using the same notation 
we have for crown 





w—d 

Class A pavements.C = — : 
36 P 
w—d 

Class B pavements.C = ’ 
24 P 


These last four formulas would then 
all of Mr. Warren’s rules for crown. 

The rule (4F) gives us the drop to use at one 
point only, “the quarter point.”” We must have 
the equation of Mr. Warren’s street section to 
know the drop at other points, to find area for 
precise yardage calculations and for a number of 
other questions. For instance, under (4F) what 
drop must be made when a concrete curb with 
an 18-in. gutter is used, and contractor is asking 
for data to make his gutter template. (This 
formula is derived below.) 

Formula (5) is the same curve as formula (1), 
except that the total width between curbs is 
used (W) instead of the half width between 
curbs (a). Formula (5) is somewhat more con 
venient to apply than (1), since W/2 often gives 
a mixed number. 

Rules (6) give values for street crowns varying 
with the width of cartway and character of the 
pavement. They distribute these crown depths 
by equations (1) or (5), the common parabola, 
for it will be found by substitution say in (5), 


include 











i 4C 
y= x 
Ww? 
that when 
x=0 y=0 
C=0 y= 
W C 
= —_— y =—_lc 
8 16 
W C 
C= y SE one 
4 4 
3 W 9 
Yo y= C 
8 16 
Ww 
r= y=C 
9 


It was discovered also by plotting the relations 
set out by rules (6) that they varied the crown 
of the street almost directly as the width of the 
cartway; and that considering these rules (6) 
as “observation equations’ we could reduce them 
all to two equations. (6A) For block stone and 
brick, 

C = 0.0152 W + 0.0394. 
For sheet asphalt, 
C = 0.0112 W + 0.0868. 

C = crown in feet, W = cartway in feet. Now 
these two formulas will give C for any other 
value of W between W = 36 ft. and W = 14 ft., 


(6B) 
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TABLE I.—FORMULAS 


C Crown (not always depth of gutter, in ft.); W 
track or tracks; P 
_ Grade 


2% or less. 2% to 4%. Above 4%.. 


a C= LO si setsces wesseese 


W (100 — 4P) 


6,000 


- oa wee 06—CS~SCi‘ SOS Re eee a aereman 
50 
Ww Ww Ww 
(4) c=— C — Cc=— 
72 144 216 
Ww Ww Ww 
O=—- C=—_- C=— 
48 g 144 
Ww 
CS we i we SD 
36P 
Ww 
3 i en CC ee eer ee 
24P 
(Cy GO SG F GG Sas ccewce Uwietens Shceiees 
(6) C O.GAIZW + OGRE .ccciscse cscscess 
3Ww 
6) C ae  £ qj - |. Ses 860686 G6060g08 sauces 
160 
Ww 
c= -— Byrnes Highway Construction 
40 
15W 
C= -— 
1,000 
14W 
Cc = — + 0.08 
1,¢ 
12W to 15W 
C= ii ee tee eee 
1,000 
Ww 
CF ers gl wae ee eee cecenene “nee neese 
6 


according to the Pittsburg practice. As _ illus- 

trating the use of these new formulas, what is 

the Pittsburg practice for crown when cartway 

is 30 ft., street paved with brick? Here 

C = 0.0152 x 30 + 0.035 0.4954 ft. = 5.94 ins., 
or 6 ins. to the nearest in. 

For asphalt, 30 ft. cartway, 

C = 0.0112 x 30 + 0.0868 = 0.4228 ft. 
or 9 ins. 

Rule (7), like rule (4F), distributes any crown 
in a different curve from (1) and (5) and also 
leaves us in doubt as to the drop elsewhere than 
at the quarter points. 

Mr. P. E. Green, in the paper already named, 
remarks: 


= §.07 ins., 


In the Chicago ordinance the form of the roadway is 
generally the are of a circle. In construction work, how- 
ever, it has been found by experience that this does not 
give the best results and the parabola is almost always 
used. 

The practical use of the parabola in construc- 


C = Crown in feet, it may or may not be depth of the gutters. 


8 C — 16m 








B)y =C— a+ x? 
(B)s W i 

4CUa 4C - ) 
D y= C- —— + see x (Fig. 1 
(D) a 

10 C 8C . 
(E) y = C———_ 2 ee (Fig. 2) 

: Sw ; Ww 


ll Cx 10 C 











F) y=C— —— + —-_-& (Fig. 3) 
¢ : 3 W a a 
130 C 104 C 320 C 
G) y=C- hip i cite worms dil 
ms v2 i or * 27 W3 
3¢ 20 
H) y= ¢———-r+ x’ 
: W Lins 


FOR STREET CROWNS. 


Cartway, in ft D Outside to outside of street car 


- Per cent. of grade. 


Asphalt. Andrew Rosewater. 


Brick, Stone, Wood, Macadam. Andrew Rosewater 
Chicago Park Commission. 


For Smooth, Class (A) Cartways. G. C. Warren 


For Rougher, Class (B) Cartways. G. C. Warren. 


For Smooth, Class (A) Cartways. Suggested. 


For Rougher, Class (B) Cartways. Suggested. 


For Block Stone, Brick, etc. Pittsburg practice. 


For Sheet Asphalt. Pittsburg practice 


For Macadam. Pittsburg practice 


Ww Ww 
For Earth; Gravel ——; Broken Stone — 
nO 60 
Ww Ww 
Brick; Asphalt ——; Wood —. 
80 100 

For Asphalt. Wabash, Indiana 


; Stone Block. 


For Asphalt. Champaign, Il. 


For Asphalt. Indianapolis. 


A common rule of \%-in. to each half foot of cartway. 


Where tracks are on a street, the W of above formulas 
may be replaced by (W — d). 


tion work of all kinds and in the investigation 
of all kinds of practical questions in every 
branch of engineering, is too well known to need 


much comment. Some one qualified to do s¢ 
should set out clearly in a single text-book the 
wonderful adaptability of the parabola. 


) 


It will be seen by the above comments on 
these rules and formulas that they consist of: 
(1) Rules for street crowns. (2) Three methods 
for distributing crown thus found, across the 


street section. 
Consider now the general equation 


7] A+ Br + Dz’ (A 


) 


We may impose three conditions on it, because 


of the three arbitrary constants, A, B, D. 
Let W=cartway of street in feet, 
C=crown of street in feet, 
many proposed drop at the quarter poin 
between the 


t 


limits m = O and 


m ° Let the three arbitrary 


conditions be 


When X 0 then y= C 





Ww 
= X =— —~ ys=0O0 
2 
W 
“ X= - ‘“  y=m 
4 
It will be found that equation (A), after the 
proper reductions, becomes 
6C—S8m &8C 16 m 
y= C— —— £+- ————- 9 (B) 
Ww WwW 


In this (B) any drop m at “the quarter point” 
can be substituted, and the resulting equation 
gives any other point in the section, etc. Now 


C 
by (1) and (5), m , SO we have from (B), 
4 
4C 4C 
y= C — —— « + —— 2 (D) See Fig. 1 
Ww Ww 


This is the usual distribution, a common para- 
bola, extending continuously from curb to curb 
C 
Again by (4F) m , SO we have from (B), 
10 C 8 C 
y =C ——_— 2+ —— 2’ (E) 
3 W 3 W? 


This is the curve by Mr. Warren’s rule. 





See Fig. 2 


Again 


7C 

by (7), m= — , SO we have from (B), 
24 
11C 10C 





z+ (F) See Fig. 3 

3 3 W? 
It will be found by the two last formulas (E) 
and (F) that the street section is made up of 
two intersecting parabolas, and that (E) and 


(F) can only be used between the limits £ v 
WwW 

and «£ —. Such a street section is more self- 
» 


cleaning, does not wear so fast into hollows that 
hold water, and gives a better section than 
equation (D). 

Now the value of C (crown in feet) can be 
found by any of the above rules and its value 
inserted in any of the three formulas (D), (E) 
and (F). Any other drop at the quarter point 
can be assumed within proper limits and the 
equation of the resulting section found from 
equation (B). 

If it is desired to make the crown point of a 
street elsewhere than at the center line, these 
formulas can still be used by remembering to 
make W twice the distance from the curb to the 


TABLE II.—FORMULAS FOR STREET SECTIONS. 














———— ‘'Drop”’ when x is ———~ 
Ww Ww 3 W WwW 
: dee aie Area ‘‘ Nom.”’ 
8 4 8 - 
3C+6m 6m—C 
apenas m —_—- 0 
8 8 
O90 Cc C CW 
waa — 0 —— 
16 4 16 6 
5C C C 7Cw 
ares _— 0 es 
8 3 s 36 
oC 76 3C 13 CW 
een 0 
06 D4 32 72 
5 C 34 7C 7CW 
=e a peeeo 0 sia 
9 3 36 36 
2] ¢ 3 ¢ 5 ¢ 5 UW 
adie a 0 
32 8 32 24 


W = Cartway in feet. 


Drop for an 
18’° Concrete Gutter 


G 


General Equation 


Common Method 


Suggested curve for 
G. C. Warren’s drop 
at W/4., 


J. H. Miller’s Distri- 
bution. 





65 26 40 Curve giving Mr. G. 
_ ) C. Warren’s own 
W3 suggestion asto drop. 
Curve derived from 
McAdams’ formula, 
Ency. Britan. 
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crown point Suppose it was desired to make 
he crown point 10 ft. out from the curb on the 
-ft irtway of a tipped ‘street, then for the 
curve from the crown point to left curb make 


iH) 20 ft. in any of the three formulas, and for 
the curve from the crown point to the right 

irb make W 4) ft. in any of the three 
formulas In such a case © would be the drop 
from the crown point to the upper gutter on one 
side and from the crown point to the lower 
gutter on the other side. 

If desired also any given practice as to width 
f cartway could be shown in these three for- 


mulas In New Castle and many other western 
Pennsylvania towns the rule is: make the cart- 
way three-fifths of the width of street between 
property lines It is a very good rule, except 


or wide streets, where it gives tvo 


If SN width f stree then by this rule 
a 
iH} ind this value of W > substituted in 
D 
the equations above would make them show this 
practice 
For the purpose of calculating precise yardage 
mm streets of th sections (D), (E) and (F) it 
was found that the area between the limits 
W 
1 QO and was, for 
» 
CW 
(D) Area nom. —— Fig. 1 
6 
71 CW 
(kp _— Fig. 2 


a 
i 

For the drop for a eoncrete curb with a gutter 

ff IS ins., it was found that for 


(D) the drop G Cli a 





5 7.5 \ 
(F) “ ‘ ‘< e(1 ie Renee ) 
W Ww 
The drop for any other width gutter than 18 
ins. can be found, of course, directly from the 


equation chosen, by making « width of 


gutter in feet and finding the corresponding 
value of ¥. 

The radius of curvature at any point of these 
three sections is also readily found, having given 


the equation of the section, and one, of course. 


must have the equation of the section to get it 
It is not of enough practical use to warrant its 
levelopment for these three sections here. 

To make the above information more available 


Tables I. and IT. are added. 


<> 


SLEEPING CARS FOR ELECTRIC RAILWAYS were 
troduced a few years ago by the Illinois Traction Sys- 
tem, which has maintained a regular service between 
Springfeld and St. Louis Additional cars have been 
built recently for a service between Peoria and St 
Louis, and these embody several new features which 





have been patented by Mr. H. E. Chubbuck, General 
Manager, and Mr. J. M. Bosenbury, Superintendent of 
Equipment and Motive Power. The former cars are of 
the Holland type (Engineering News, Aug. 27, 1903 and 
Jan. 17, 1907). The new cars resemble the Pullman 
type, but having the sections separated by permanent 
ransverse par ous. An important feature is that the 
rising in the morning can fold the berth 
side of the ir, and a folding chair in the 
hen facili es his toile The upper berths 
window extending up to the eaves of the 





berth has electric lights (current being 











upplied by storage batteries) and a small locker for 
Ww 1e8 welry, ey ses, et Permanet partitions 

parate the se oO at the sections are shut 
off from the center aisle by tains. The cars are not 
equ vith motors (as were the first cars), but will 
b 19 trailers hu noise and vibra- 

n due to the machinery were built by the 
Amer 1 Car & Foundry ¢ ping cars are oper- 
ited also by the Terre Haute, Indianapolis & Eastern 
Electr Ry., between Indianapolis, Ind., and Dayton, O 


The Status of the Engineering Profession in 
Great Britain. 
In our issue of July 15 1} 


he 


ist We 





published t 


presidential address of Mr. Jas. C. Inglis before 
the Institution of Civil Engineers of Great Brit- 
ain, discussing the status of the engineering pro- 
fession in that country. Mr. Inglis was re- 


elected to the presidency, and in his second 
presidential address he touched on the same sub- 
ject. We print below 
of most interest to 


preface it 


address 
We may 


those parts of his 
American engineers. 
that applicants for election 


to associate membership in the institution are re- 


by saying 


quired to pass examinations. In nearly all cases, 
full membership in the society is attained by pas- 
grade, a feat- 


the 


member 
the 


Engineers: 


sage through the associate 


ure which was copied in constitution of 
American ‘ivil 


Society of ¢ 


I will first refer to the generally felt want of improve- 








ment in the professional status of the Civil Engineer, 

to what we have done to advance it New by-laws 
have been framed, and new regulations drawn up, with 
the obje of securing a higher and more efficient stand- 
ard of tra than has hitherto been required, and of 





onduct and ¢€ 


desirability of 


governing professional tiquette 


A year 


more definite pra 





ago I attention to the pro- 





among engine 


tical training 





ally of regulating the conditions 


should be 


students, 


ing 


under training given to 


which proof of such 





Cou as a preliminary to election. 

The Council studied this question long and exhaust- 
ively, and new by-laws representing their views will be 
submitted shortly for the decision of the members. The 
proposed rules are, perhaps, not so drastic’as some 


might wish, but it was felt that in our profession the 


entrance should ontinue to accessible, although 


be 


under proper restrictions, to those whose native ability 


or genius may enable them to surmount a deficiency 


in early train 








irs to in some minds a certain 
( is rega ig knowledge which can be 
te 1 and answer in ordinary examination 
papers, and ability to apply such knowledge intelli- 
gently to the practical problems of every-day profes- 





sional This institution, differing perhaps in de- 
gre though not, it is thought, in principle, from the 
views sometimes entertained by other bodies on this 
subje has persevered throughout in the belief that for 
success in application of the great powers of Nature 
to the use and convenience of man, there cannot be, 
as a rule, any ient substitute for regular training 
under those are practising that art; albeit, the 





work in this direction lies in 


educat 


foundation of intell 


sound 


igent 


the possession of ion and 


ntifi 


Closely 


appropriate scl- 


know lec 


connected with this is the other matter, which 
last year, namely, that of the Engi- 


I also mentioned 

neer’s personal and professional position, apart from his 
onnection with this Institution as an organization for 
the advancement of science. This matter, which has 
been long in the minds of the Council, has been brought 
somewhat to a focus in the past year, in proposals for 


introduction of certain disciplinary regulations into 


Speaking broadly, there is 
unanimity among the mem- 


the 


the Institution’s by-laws. 


evidence of almost complete 





bers, that the principles involved in these proposed 
rules of conduct should be adopted by the Institution 
The general feel seems to be that formal avowal 
by the Institution that its members are bound by a 
code as defined in the rules is desirable, in the inter- 
ests of the professional positicn which the Institution 


seeks 
I would 
which 


to foster 
allude to the 
the have 


professional fees, 


far found them- 


also subject of 


upon Council not so 





selves able to make any recommendation. The matter 
is one which is, I am aware, engaging the attention of 
many members; but so far the view of the Council has 
been that a healthy and responsible professional spirit 
in the Institution should achieve in a satisfactory man- 
ner the main objects that could be secured by any au- 
thorized scale of fees. 


The 


activity of the Institution has long since ceased 
to be confined to its sessional period; and during the 
past recess we have been engaged in grappling seriously 
with the proposals contained in the London County 
Council (General Powers) Bill, 1909, as amending the 
Building Acts Such Parliamentary enterprise is rather 


foreign to the usual course of business of the Institu- 


tion; but it was felt that questions were involved of 
great importance to engineering construction and to the 
public in the future, and that the views of engineers 
upon these had not been fully realized by 


questions 
} 


ble for 





those respor the new proposals. After somewhat 


before a 





prolonged arduous contention Committee 


of the House of Commons, the bill was brought into a 
shape which the Institution may now regard as gatis- 
factory, and as rendering practicable the extended con- 
struction of metal-framed buildings in London. In 


particular, it is satiyfactory to state that the important 
matter of appeals by engineers under the Act will be 
subject to an independent and expert tribunal, upon 
which the Institution of Civil Engineers will be repre- 
sented by a member nominated by the Council. 


kind 
presidential address, but 


Matters of this do not usually form part of a 


I have alluded to them as they 


are undoubtedly of very present interest to the mem- 
bers. Incidentally, they reflect the policy of the Coun- 
cil in meeting the conditions of the day, while exercising 
the caution and circumspection demanded when inter- 
fering with an organization so complex as this Insti 
tution 

lt is, of course, well Known that the object for which 
the Institution was formed was the advancement and 
improvement of professional engineering knowledge and 


skill; 


how 


whilst it 
undertaken are 
they must be 


and that some of the duties 
indirectly connected with this 
considered point of 
Institution as a corporate body and how far they 


may 
rather 


appear 


objex . from the view 


of the 


are likely to be beneficial to engineering as a profes 
sion, and thereby to the whole body of members. 
Uncertain as the outlook is at present, from the more 
or less continuous conflict between capital and labor, 
may be affirmed with truth that students of these diffi- 
cult labor problems are gradually coming to the con 
lusion that some form of cooperation or unity of in- 
terest between the two is desirable. As this becomes 
more widely accepted, and especially if at the same 
time it is recognized that arrangements tending in the 


cooperative direction will be sympathetically looked upon 
by the men then a labor will 
and more members of 


interested, better for 


for 


era 
appear, with it a 
this Institution. 

The present period of unrest, 
uncertainty is, I doubt not, 
traceable in the ledgers of 
stitution Unfortunately 


active time 
and 
easily 
this In- 
indica 


want of 
already 


confidence, 


only too 


many members of 


we have a significant 


tion from our own records that the conditions of en- 
gineering employment have become steadily and _ seri- 
ously less favorable during the past few years, 
particularly among the junior members of the Institu- 
tion The Secretary tells me he fimds from his records 
that 10 years ago the applications from young engineers 
for assistance in obtaining employment were practically 


equal to the number of inquiries for staff received from 


employers. During the last 10 years our membershiy 


has increased 23%; yet in the past two years, the number 
of those seeking appointments has been nine times 
greater than the number of vacancies 

How is this situation to be met? How are we from 


a professional point of view to help to restore confidence 
and to encourage that reasonable flow of capital which 


is essential, if 


scope is to be found for our activities, 
and which, if obstructed and discouraged, will most 
assuredly arrest not only commercial progress and en- 
terprise, but the continued advance of civilization in 
Great Britain? There is no royal road, no patent 
panacea; the only course is one which must be charac 
terized by a capacity for adaptation to changed condi 
tions and a readiness to adopt such methods as those 
changed conditions may render necessary 


One of the first 


attention is 


matters which must claim 


increased 


our pro- 
for de- 
merely examples of engineering in 


fessional the 


necessity 


signs which are not 


genuity, but which combine efficiency with economy. | 
am very far from saying that either of these two latter 


considerations have not had due weight in the past; but 


I do say without fear of contradiction that both of them, 
and perhaps more particularly the latter, namely econ 
omy, must have greater weight in the future. This, 
of course, means that the engineer who is to contend 
successfully with the new conditions must be one who, 
by his personal knowledge of the principles of his pro- 
fession in every detail, is able to evolve the most 
efficient methods at the least possible cost. It does not 
require great ability to handle a situation in which 
resources are boundless. True ability is that which can 
get the greatest result out of the least means, and 


without the detailed knowledge of 
I have alluded, 

The successful engineer of the future, then, must pos- 
sess in an increasing degree a thorough knowledge of the 
principles of design, of the materials to be used, and 
their behavior when in use (Keeping in view the facility 
and cost of repairs) and of the actual working-conditions 


principles to which 


this is impossible. 


affecting the life of the structure or plant or machine 
designed. In other and perhaps plainer words, the 
necessity is for Civil Engineers to become more prac 
tical, if I may make bold to say so in this Institution. 
By the word ‘‘practical’’ I mean that the engineer 
should not only know how to design his works, but 
be familiar with the conditions under which they are 
to be used. The practical engineer of tne early part 


of the nineteeuth century built up his theory from his 
personal experience, and applied his self-taught theories 
according to his judgment. The practical engineer of the 
twentieth century is he, who, knowing the theoretical 
principles of profession, employs as data the facts 
gathered from his experience, and whose generalizations 
from such experience merely consolidate, if I put 
it so, his knowledge of principles. 


his 


may 
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Advice Relative to Principles of Professional 
Practice and the Canons of Ethics. 


The American Institute of Architects, seeking to main- 





ain a high standard of practice and conduct on the par 
of its members as a safeguard of the important finan- 
cial, technical and esthetic interests entrusted to them, 
offers the following advice relative to professional prac- 
tice: 

The profession of architecture calls for men of the 
highest integrity, business capacity and artistic ability 
The architect is entrusted with financial undertakings in 
which his honesty of purpose must be above suspicion; 
he acts as professional adviser to his client and his ad- 
vice must be absolutely disinterested; he is charged 
with the exercise of judicial funct 


ons as between client 


and contractors and must act with entire impartiality; 
he has moral responsibilities to his professional asso- 
iates and subordinates; finally, he is engaged in a 
profession which carries with it grave responsibility to 
the publi These duties and responsibilities cannot be 
properly discharged unless his motives, conduct and 
ability are such as to command respect and confidence 
No set of rules can be framed which will particularize 


all the duties of the:architect in his various relations to 


his clients, to contractors, to his professional brethren, 
and to the public The following principles should, 
however, govern the conduct of members of the profes- 
sion and should serve as a guide in circumstances other 
than those enumerated: 

1. Architect’s Status. 

The 


of professional adviser; this relation continues through- 





hitect’s relation to his client is primarily that 


out the enti 





course of his service. When, however, a 
ontract has been executed between his client and a con- 
tractor by the terms of which the architect becomes the 
official interpreter of its conditions and the judge of its 
performance, an additional relation is created under 
which it is incumbent upon the architect to side neither 
with client nor contractor, but to use his powers under 
the contract to enforce its faithful performance by both 
parties. The fact that the architect's payment comes 
from the client does not invalidate his obligation to act 
with impartiality to both parties. 

2. Preliminary Drawings and Estimates. 

The architect at the outset should impress upon the 
client the importance of sufficient time for the prepara- 
tion of drawings and specifications. It is the duty of 
the architect to make or secure preliminary estimates 
when requested, but he should acquaint the client with 
their conditional character and inform him that complete 
and final figures can be had only from complete and 
final drawings and specifications If an unconditional 
limit of cost be imposed before such drawings are made 
and estimated, the architect must be free to make such 


adjustments as seem to him necessary. Since the archi- 





tect should assume no responsibility that may prevent 
him from giving his client disinterested advice, he should 
not, by bond or otherwise, guarantee any estimate or 
contract. 

3. Superintendence and Expert Services. 

On all work except the simplest, it is to the interest 
of the owner to employ a superintendent or clerk-of-the- 
works. In many engineering problems and in certain 
specialized esthetic problems, it is to his interest to have 
the services of special experts and the architect should 
so inform him. The experience and special knowledge 
of the architect make it to the advantage of the owner 


that these persons, although paid by the owner, should 
be selected by the architect under whose direction they 
are to work 

4. The Architect’s Charges. 

The Schedule of Charges of the American Institute of 
Architects is recognized as a proper minimum of pay- 
ment. The locality or the nature of the work, the 
quality of services to be rendered, the skill of the prac- 
titioner or other circumstances frequently justify a 
higher charge than that indicated by the Schedule. 

5. Payment for Expert Service. 

The architect when retained as an expert, whether in 
connection with competitions or otherwise, should re- 
ceive a compensation proportionate to the responsibility 
and difficulty of the service. No duty of the architect 
is more exacting than such service, and the honor of 
the profession is involved in it. Under no circumstances 
should experts knowingly name prices in competition 
with each other. 

6. Selection of Bidders or Contractors 

The architect should advise the client in the selection 
of bidders and in the award of the contract. In advis- 
ing that none but trustworthy bidders be invited and 
that the award be made only to contractors who are re- 
liable and competent, the architect protects the interests 
of his client. 

7. Duties to the Contractor. 

As the architect decides whether or not the intent of 
his plans and specifications is properly carried out, he 

*Reprinted from the ‘‘Quarterly Bulletin’’ of the 


American Institute of Architects. Adopted by the In- 
stitute at the Washington convention, Dec. 14-16, 1909 


should take special care to see that these drawings and 
specifications are complete and accurate, and he should 
never call upon tt 


e contractor to make good oversights 


or errors in them nor attempt to shirk responsibility by 
indefinite clauses in the contract or specifications. 
8. Engaging in the Building Trades. 

The architect should not directly or indirectly engage 
in any of the building trades. If he has any financial 
interest in any building material or device, he should no 
specify or use it without the knowledge and approval 
of his client 
%. Accepting Commissions or Favors. 

The architect should not receive any commission or 
any substantial service from a contractor or from any 
interested person other than his client. 

10. Encouraging Good Workmanship. 

The large powers with which the architect is invested 
should be used with judgment While he must con- 
demn bad work, he should commend good work. Intel- 
ligent initiative on the part of craftsmen and workmen 
should be recognized and encouraged and the architect 
should make evident his appreciation of the dignity of 
the artisan’s function 
11. Offering Services Gratuitously. 

The seeking out of a possible client and the offering to 
him of professional services on approval and without 
compensation, unless warranted by personal or previous 
business relations, tends to lower the dignity and stand- 
ing of the profession and is to be condemned 
12. Advertising 

Advertising tends to lower the dignity of the profes- 
sion and is therefore condemned 
13. Signing Buildings and Use of Titles. 

The display of the architect’s name upon a building 
under construction is condemned, but the unobtrusive 
signature of buildings after completion has the approval 
of the Institute The use of initials designating mem- 
bership in the Institute is proper in connection with any 
professional service and is to be encouraged as helping 
to make known the nature of the honor they imply. 

14 Competitions. 

An architect should not take part in a competition as 
ompetitor or professional adviser or juror unless the 
competition is to be conducted according to the best 
practice and usage of the profession as formulated by 
the Institute Except as an authorized competitor, he 
may not attempt to secure work for which a competition 
has been instituted He may not attempt to influence 
the award in a competition in which he has submitted 
drawings. He may not accept the commission to do 
the work for which a competition has been instituted 
if he has acted in an advisory capacity either in draw- 
ing the program or in making the award. 

15. Injuring Others. 

An architect should not falsely or maliciously injure, 
directly, or indirectly, the professional reputation, pros- 
pects or business of a fellow architect. 

16. Undertaking the Work of Others. 

An architect should not undertake a commission while 
the claim for compensation or damages, or both, of an 
architect previously employed and whose employment has 
been terminated remains unsatisfied, unless such claim 
has been referred to arbitration or issue has been joined 
at law; or unless the architect previously employed ne- 
glects to press his claim legally; nor should he attempt 
to supplant a fellow architect after definite steps have 
been taken toward his employment. 

17. Duties to Students and Draftsmen. 

The architect should advise and assist those who in- 
tend making architecture their career. If the beginner 
must get his training solely in the office of an architect, 
the latter should assist him to the best of his ability 
by instruction and advice. An architect should urge his 
draftsmen to avail themselves of educational opportuni- 
ties. He should, as far as practicable, give encourage- 
ment to all worthy agencies and institutions for archi- 
tectural education. While a thorough technical prepa- 
ration is essential for the practice of architecture, arch- 
itects cannot possibly insist too strongly that it should 
rest upon a broad foundation of general culture. 

18. Duties to the Public and to Building Authorities. 

An architect should be mindful of the public welfare 
and should participate in those movements for public 
betterment in which his special training and experience 


qualify him to act He should not, even under his cli- 


ent’s instructions, encourage any practices 





contrary to law or hostile to the public interest; for as 
he is not obliged to accept a given piece of work, he 
cannot, by urging that he has but followed his client's 
instructions, escape the condemnation attaching to his 
acts. An architect should support all public officials who 
have charge of building in the rightful performance of 
their legal duties. He should carefully comply with all 
building laws and regulations, and if any such appear 
to him unwise or unfair, he should endeavor to have 
them altered. 

19. Professional Qualifications 

The public has the right to expect that he who bears 
the title of architect has the knowledge and ability 
needed for the proper invention, illustration and super- 


Vision of all building operations which he may under- 
take Such qualifications alone justify the assumption 
of the title of archite 


The Canons of Ethics. 

The following canons are adopted by the Amer 
Institute of Architects as a general guide. yet the 
enumeration of particular duties should not be construed 
as a denial of the existence of others equally important 
although not specifically mentioned It should also be 
noted that the everal sections indicate offen 
greatly varying degrees of gravity 

It is unprofessional for an architect 


1 To eng 





directly or indirectly n any of the 
building trades 


2. To guarantee an estimate or contract by bond or 
otherwise. 
4. To accept any commission o1 ubstantial service 


from a contractor or from any interested party other 
than the owner 

4 To advertise 
5. To take part in any competition the terms of which 
are not in harmony with the principles approved by the 
Institute 
6. To attempt in any way, except as a duly authorized 
ompetitor, to secure work for which a competition is 
h progress. 

7. To attempt to influence, either directly or indi 
rectly, the award of a competition in which he is a 
competitor 

S. To accept the commission to do the work for 
which a competition has been instituted if he has acted 
in an advisory capacity, either in drawing the program 
or in making the award 

% To injure falsely or maliciously, directly or indi 
rectly, the professional reputation, prospects or business 
of a fellow architect, 

10. To undertake a commission while the claim for 
compensation or damages, or both, of an architect pre 
viously employed and whose employment has been ter 
minated remains unsatisfied, until such claim has been 
referred to arbitration or issue has been joined at law, 
or unless the architect previously employed neglects to 
press his claim legally 

11. To attempt to supplant a fellow architect after 
definite steps have been taken toward his employment 

12. To compete knowingly with a fellow architect for 
employment on the basis of professional charges 


— >i 


A Table of Lumber Weights. 


The shipping weights of the different kinds of 
common lumber used in the United States are 
given in the accompanying table. These weights 
represent a commercial rather than an engi 
neering classification, as they are taken from 
the reports of the secretaries of the various 
lumber associations. They are, however, ac 
cepted by the trade in place of actual weights. 
The various classifications are sufficiently ex- 
planatory so that no extended reference to them 
is needed. 

SHIPPING WEIGHTS IN POUNDS PER 1,000 

FEET B.M. 


















Green Shipping Well Kiln 

from saw. dry. seasoned 
Ash, black .......... 4,000 
Ash. white. .......... 4000 a: hae 
Basswood 2,800 
Beech TH 
Birch siegomecmas 00 ree 
ere =. ie 2,600 ais 
ee ree 2,500 
Cmte 4 vane waevews 5.000) 2. 800 2450 
CGE ccc csctesccens Oe ad 
Cottonwood ......... 4,600 2,400 
Cypress ...... wae 5,000 a 
Mims, FOCK 2... cccicee GAO 3,500 
Wem, S080 occ cic nse Ge 
I var e-wiatn.@ ad ss ast 3.4 
GU. RD io cdacuscse Ce 2.750 
Hemlock, Penna..... 4,000 
Hemlock, Northern.. 4,500 
Hickory Sane ened a ae 
Mahogany........... 4.500 PeNre 
Maple, hard ........ 5,400 3,400 
Maple, soft ......... 5,000 3,000 
Oe, POR ccciceucecs Be 4,000 3,400 
Oak, white ..... . 5,700 4,100 3,600 
Pine, long leaf .. 4,500 eees aed 
Pine, white , 2,400 2 200 
Poplar 2.400 


Poplar Bay (Tupelo) 
Spruce, Adirondack 
Spruce, W. Va...... 
Sycamore ...... 
Walnut, black 





A SUBSTITUTE FOR COTTON, made from spruce 
wood pulp, has been produced by a French inventor and 
samples were exhibited at the recent meeting of the 
National Association of Cotton Manufacturers by Mr 
Jos. Hope, of Rouen, France Cloth woven from the 
fiber is said to stand bleaching, dyeing and finishing 
as well as cotton and to have a more brilliant luster 
It can be produced for much less cost than the market 
price of cotton and arrangements are said to have been 


made for its manufacture on a large scale abroad 
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Framework of New 22d Regiment Armory, 
New York City; A Three-Hinged Arch 
Roof with Cantilever Skewback 
Supports. 


A new application of three-hinged arch roof 


framing was made recently in the design of a 


new armory for the 22d Regiment of the State 
and Fort 
arched 
carried 
inward 


to be erected 
Washington Ave., 
roof trusses 
by heavy 


at 168th 

York City. 
supported 
cantilever 


militia, St. 


New The 
end pins 
extending 


are on 


beams 


USSES 


180 ft. wide by 427 ft. long on the shorter 
side, are utilized in full for the drill-hall floor, all 
accessory rooms being disposed on two lower 
floors. The arch-roof construction therefore ex- 


tends over the whole building. Gable walls are 
avoided, however; the roof is hipped at each end; 
one truss bay being occupied by the hip roof, the 
framing of the main roof is continued across this 
by simply bending the purlins, where they 
strike the hip ridge, down into the plane of the 


bay 











snow load just where it affects the truss most disad- 
vantageously. 

The roof construction of the 22nd Regiment armory 
was designed to meet these objections. 

The roof truss is an ordinary three-hinged arch, but 
rests on overhanging supports, one at each side of 
building, providing a clerestory which is well adapted 


lighting and ventilation purposes and which breaks 
the great ceiling of the auditorium into two distinct 
parts. The trusses themselves hug the ceiling closely 
and are of pleasing form, all of which features tend to 


to 

















hip roof. The lower ends of these purlins rest ' improve the appearance, both internal and external. 
on cantilever girders extending back over the The clerestory is extended continuously around the 
seat tiers. A skewback girder like that used building, making the arch roof virtually an immense 
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from the side-wall columns a distance of 20 
ft. 3 ins. at a height of 33 ft. above the floor. 
This arrangement avoided all obstruction of floor 
area or invasion of head clearance over floor and 
balcony by the arch members. Incidentally some 
advantages in the lighting of the hall were ob- 
tained, as a belt of vertical windows is placed 
below the eave of the arch roof, in a location 
where the light from these windows will be most 
effective on the floor. 

The diagrammatic elevation and sections shown 
explain the layout of the 
Its horizontal dimensions, 


1 herewith 
fully. 


in Fig. 


building quite 








generally desired to have as great a width as possible 
Moreover, the gallery interrupts the trusses, tending to 
mar their appearance, while the trusses interrupt the 
passageway leading to the seats in the gallery. The 
latter defect is sometimes overcome by inserting an 
arched portal in each truss where the passage occurs. 
With trusses of this type the room is usually lighted 
by a skylight, which gives an excellent light, but re- 
quires constant watching for leaks; or by a monitor 
construction on top of the main trusses providing ver- 
tical windows below the ridge of the roof, which con- 
struction is open to the objection that the interior ap- 
pearance of lightness and simplicity in the steel framing 
is lost, and by flattening the roof above the monitors, 
requires this portion of roof to be designed for a greater 


Cross 


Section 


monitor over the auditorium. The ends of the monitor 
roof are made to pitch by bending the purlins in the end 
bay where they intersect the hips to follow the slope of 
roof, their net span being kept the same as all the others 
in order that all trusses shall be equally loaded. 

The end construction is not, of course, limited to that 
here shown, but may be modified to suit the conditions 


governing each case. The main point is to substitute a 
pitched end roof for the large unsightly gable which 
accompanies a roof of the ordinary three-hinged arch 


type. 

The width of truss support at the floor of the audito- 
rium is quite small (3 ft. 6 ins. b. to b. of angles) ; 
this is made possible by the fact that for the principal 
loads the bending at this point is small, the skewback 
pins of the arches being located in such positions that 
the right-hand bending at the floor level is approxi- 
mately balanced by the left-hand bending, the former 
being produced by the vertical loads, and the latter by 
the outward thrust of the arch. For the greatest econ- 
omy in construction it is necessary to find by trial and 
calculation that location of these pins which will pro- 
duce the minimum bending in the truss supports, taking 
into account the proper combinations of dead-load, live- 
load over entire span, live-load over one-half of span, 
and wind. It is not necessary, of course, to arrive at 
exact results in this connection, as the appearance and 
other practical considerations will have much weight in 
determining the location of the arch pins. 

The portion of truss support above the gallery floor 
is shown set forward of that below in order to provide a 
passageway along the wall for access to and from the 
gallery seats. This offset will never be seen after the 
work is completed, as the gallery will break the view 
and the truss will appear to stop at the gallery floor, 
with the portion below apparently serving as reinforcing 
brackets to support the gallery and trusses above. 


The details of the roof trusses (Fig. 2) require 
no special mention, but those of the cantilevers 
and columns are of further interest. 

The outward thrust of the arches is taken up 
by a tie in the floor of the drill hall. A 12-in 
channel, 35 Ibs. per ft., which forms the tie 
laid over the 15-in. I-floorbeam in the plane 
of the bent, the I-beam supporting the channel. 
The splices of the channel were easily enough 
detailed to transmit the tension, but some diffi- 
culty arose at the connection between tie and 
column. The column has rather high bending 
stresses at the point where the connection occurs, 
and therefore a connection which required cutting 
the flange of the column was undesirable. A 
spliced gusset connection shown in plan in Fig. 5 
met the difficulties of the case. 


is 


The connection of the cantilever skewback 
support to the column was one of the most 
troublesome details. The bending stress at this 
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joint is heavy, and the joint 
made in the field but 
curate in setting, so as to bring the skewback 
pin to the proper elevation. A _ riveted torsion 
splice was designed, with the addition of a 6-in. 


not only had to be 


also required to be ac- 
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bearing pin at the inner angle of the joint to 





assist in getting accurate setting of the joint. 
The arrangement is detailed in Fig. 5. The 
cantilever and column are butted on the miter, 
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Diagram of Lines of Thrust of Arch Truss. 





and a diamond-shaped %-in. 
either side holds them together. 


splice-plate on 
Each flange is 
connected to the splice-plates by as many bolts 
as required to develop the full capacity of the 
flange material. Diagonal filler strips counter- the 
act buckling of the webs and splice-plates in 
line of the joint face. The pin at the inner cor- 
ner, 6 x 14 ins., is fitted central to the intersection 
of the adjoining flanges. 

The method of finishing the joint and erecting 
the members is specified to be as follows: The 


sembling, 


outer 
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FIG. 2. DE'AILS OF ROOF TRUSS. 
rivet holes are punched 13/16-in., all parts as- teresting 


sembled in correct relation and temporarily bolted made up 
by %-in. bolts in at least 25% of the holes, and 
then all holes reamed in a fixed drilling-machine. pin is 
As the reaming proceeds, the holes are to be 
filled with tightly-fitted turned bolts in 
of the temporary Then the 
hole is to be bored, without clearance. 
may 
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FIG. 4. CANTILEVER WIND-BRACE FOOT, USED AT ONE POINT 
TO AVOID DIAGONAL BRACE. 
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DETAILS OF COLUMN, CANTILEVER 
FLOOR TIE. 


face of the post channel 
which fasten the 


offset a distance 
about 12 ft. above the 
longitudinal 


upper part 
connection of 
horizontal 
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garded as a hinge or pin 
bearing. Unlike a pure 
three-hinged arch, the 
building therefore has 
no inherent stability 
against lateral forces, and 
requires wind bracing. 
The diagonal wind brace 
ties shown in the cross- 
section in Fig. 1 are in- 
troduced for this purpose. 
At certain points the 
desired utilization of 
space interfered with the 
use of these diagonals. 
A cantilever anchorage 
girder was bracketed to 
the column at one such 
point to take the place 
of the diagonals in re 
sisting the overturning 
moment of the wind; 
this is shown in detail 
by Fig. 4+. At another 
point a truss over the 
gymnasium, taking the 
place of the column- 
and-beam support of the 
drill-hall floor, was util- 
ized as portal brace for 
the column. 

This armory building 
was designed by Walker 
& Morris, Architects, 
New York City, for the 
city’s Armory Board. Mr. 
Charles Worthington, M. 
Am. Soc. C. E., as Con- 
sulting Engineer to the 
architects, designed the 
steel framework and 
originated the special roof 
construction described. 
The building is now be- 
ing erected, and _ will 
probably be completed 
during the year. The gen- 
its construction is the 
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Some Points in the Design of Impulse-Wheel 


Buckets. 
By GEORGE M. PEEK.* 

For quite a long time after the introduction of 
impulse wheels, the buckets were designed by 
the cut-and-try method. When it was found 
that a certain pattern gave fairly good results 
under one set of conditions, it was adopted as a 
standard, with the result that the efficiency was 
very low under some other set of conditions. At 
the present time, however, most builders of 
water-wheels design their buckets for each set 
of conditions under which they are to work, 

But not all of the so-called responsible build- 
ers design the buckets especially for each case. 
In making tests on water-power plants. the 
Writer has encountered many cases where the 
simplest principles of design seemed to have 
been entirely ignored, and in many cases it was 
very evident that the manufacturer had selected 
a bucket pattern from stock, taking what he 
considered the nearest thing he had to suit the 
conditions and using this without modification. 
In a number of cases the entering lip of the 
bucket did not enter the stream properly, in fact 
the water struck the back of the bucket before 
the lip entered the stream. Another common de- 
fect is that the buckets are attached to the 
wheel at such an angle as to discharge quite a 
volume of water in the track of the buckets, 
With the result that the water discharged by 
one bucket is struck by those following; not 
only does this cause a loss of power but the re- 
action from this. discharge also causes an in 
crease in pressure on the shaft bearings, pro- 
ducing an increase in journal friction. A prop- 
erly constructed baffle-plate can prevent the 
water from coming in contact with the following 
buckets, but cannot relieve the pressure on the 
bearings. 

Fig. 2 shows a bucket inclined at the proper 
angle. From hydraulic considerations only, this 
position should be where the bucket is normal to 
the stream when the center of gravity G of the 
part of the stream A C D E, Fig. 1, has just 
reached the bottom of the bucket or turned 
through 90°. In practice the bucket should be 
located a little in advance of this, so as to pro- 
duce an upward reaction and reduce the pres- 
sure on the shaft bearings. This position may 
be readily determined by the use of a pair of 
proportional dividers, taking into consideration 
the length of the path of the stream in the 
bucket together with the coefficient of frictional 
velocity-loss. If the upper part of the bucket 
leans to the left of the position shown in Fig. 2 
there will be an upward discharge with a cor- 
responding downward reaction, causing an in- 
crease of pressure on the bearings. 

With the rectangular type of bucket shown in 
Figs. 1, 2 and 3, little or no water will be dis- 
charged in the track of the buckets. On the 
other hand, plants equipped with the round type 
of bucket (shown in Fig. +) gave marked evi- 
dences of the water being discharged, so as to 
strike the backs of the buckets. One plant 
equipped with buckets of this type was working 
under a high head and the water contained con- 
siderable abrasive material; as aé_ result the 
bucket bolt heads and nuts looked as if a sand- 
blast had been playing on them. This plant 
had been in operation a short time, yet the wear 
was very considerable. The efficiency of the 
plant was, of course, much below that guaran 
teed by the manufacturers. 

In the following discussion of buckets’ the 
notation used is: 

H effective head, that is the velocity head 

of the stream as it leaves the nozzle, 
in feet. 


r horsepower of the wheel. 

8 diameter of jet, in inches. 

Cc spouting velocity of the water leaving the 
nozzle, in feet per second. 

V peripheral velocity on the pitch circle of 


the wheel, in feet per second. 

V. = peripheral velocity on the outside diameter 
of the wheel in the central plane, in feet 
per second. 
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relative velocity of 


Ts 
entering each side will be Since the relative 
S 
velocity at entrance is greater than at exit the 
Ts? Vi 
area at exit would be and we must have, 
S V2: 
from Fig. 3, 
TS Vi 
(p sin t) L «2 
8 Vs. 

The stream width L may be 
taken to be equal roughly to 
twice the jet diameter, or say 28s 
to 24s. The pitch of buckets, p, 


must ‘be of such a length as will 


cause each bucket to remain in 
the stream long enough to pre- 
vent any of the water passing a 
bucket without completely act- 
ing on same. This can easily 
be determined graphically. This 
will determine the number of 
buckets to be used. The mistake 


is often made of putting a great- 


er number of buckets on the 





oG. an 








pitch circle, in inches. 


™ 


The entering lip of the bucket should have the 


‘ and the tangential wheel velocity Ve, 
Another section of the bucket, <‘ 
the central plane, 
with the graphical construction 
lip angle, which may be easily 
The lip of the bucket 
fully finished, so as to cause 
F the stream as possible. 

The discharge angle 


velocity at entrance, 
the relative velocity a 
equal to this if there were no losses in 





be called Len then Lars 


V,— Vi=Vi0— VF) 


the into smaller 


presents a 


wheel, which cuts stream up 


pieces and greater bucket surface to 


the stream, with an increased friction loss. 
The discharge angle is then computed as fol- 
lows: 
Vi= C—V=C(1l— 4) (3) 
V2=Vi(i—wvFf)=ca-—¢ (i—vf) @ 
Combining equations (2), (3) and (4) we have 
a2 3? l 
sin y = —( .3927 —— +t (5) 
P \ L1— Vf 
Eq. (5) is true only where ¢ and f have such 
values as will make the 


exit velocity triangle 


a right-angle triangle, 


or V/V, cos y, in which 
case the loss due to 
the absolute velocity of 
discharge will be 
a minimum and the 
direction of the _ dis- 
charge will be parallel 
to the axis of the 
wheel, i. e., will have 


no component in the 
direction of motion of 


the buckets, 








Fig.4 


The speed-ratio @ may be taken at an average 


of 0.48. It 
the efficiency of the 


Value 
consequently wheel 

wheel 
The 


buckets 


provided the 


spondingly. 


speed be increased 


bucket loss f may be as 
0% for with surfaces carefully 


and polished 


actual 


to templet 


From 


tests on impulse wheels I 








will be smaller as f increases, 
may be 
increased by improving the surface of the bucket, 
corre- 
low as 
finished 


have 





found the best results to be gotten with @ be 
tween 42% and 44% This does not mean that ¢ 
Will always lie between these limits, because in 
many of these cases the bucket design could 
have been greatly improved, whieh would have 
Its effect on @ 

The writer would not advise the use of a 
stream diameter greater than D/16 ordinarily 
A slightly larger jet may be used in exceptional 
cases, though only at reduced efficiency As 
suming an efficiency of SO; for the wheel, the 
stream diameter s may be determined as follows 

Te Ss 

V2gH X H X 62.4 X 80 
4 x 144 
DDO P 
P 
or s 15.9 N\ =e (6) 
He 

It is good practice to make the pitch diameter 
Dy D 24%, s. This is sometimes varied bs 
tween D 2s and D — 2.48. Taking D ig 
and D, D 214 8s, we have 

D, = D — .141 D = .859 D (7) 

If we make the speed of the wheel such that its 


velocity on the pitch circle is 48% of the stream 


velocity we have 
N rD, 
0.43 V2 gH = — —— 
60 12 
and substituting the value of Di in eq. (7) we 
have 
(.43)* « 64.4 & H &X (720) H 
D? = —— ——_ —--—_- = 848000 —— (8) 
N?2 e* X .738 N 


From eq. (6) we have 


D | Pp FP 
16.9%; .,. oF DD 65000 . 
16 H3/, H3/, 


Equating this value of D 





With that in eq. (8) 


we obtain 
PN? 
13.078 


H® 
If is 
H 


single-nozzle wheel or a 


greater than 15.078 more than one 


wheel with than 


more 


one nozzle should be used 


The angle of the central 


made 30°, 


wedge 
may 
} A 


of bucket is 


safely be 
Value to ust 


OS to 


good 


for depth 
Og 


the di- 
ameter of the jet 


Central Section 











Fig 3 
Tangential Section 

As the method of fastening the buckets to the 
Wheel center and the determination of the 
thickness of the buckets are simple problems in 
mechanics, these details will not be entered into 
except to state that the fastenings should be 
designed to stand a runaway speed and should b 
strong enough to permit of the wheel being 
locked and the full force of the stream to strike 


a bucket, 
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The New Chief of Engineers, Colonel 
William H. Bixby. 


The announcement 
that on the retirement 
Marshal] the 
on June 11, he will be succeeded by 
William H. Bixby. Colonel 
to the head of the 
in Officer for 37 


has been made at Washing- 
of General William L. 
office of Chief of 


ton 
from Engineers, 
Colonel 
Bixby’s 
which he 
made in 
the 


Corps 


promotion 


Corps, of has been 
the 


present 


years, is direct 
time 


General 


order of seniority, as he is at 
the ranking officer of the 
Marshal] But and 
weight in the selection of 
both 
acquainted 
that 
the head of his Corps is a 
well 
Bixby’s eminence as an engi- 
throughout the pro- 
his long service in the 
had him an 
number of tasks requiring spe- 
and a broad of the 
His 


below 
merit ability have 
officers for this im 
officers of the 
with its 
Colonel 


great 


portant position; and Corps 


ind civilian engineers 


per- 


sonnel will generally agree Bixby’s 
selection for 
promotion deserved. 
Colonel 
neer is recognized 
During 


fession. 


Corps, he has assigned to 
unusual 
irch 


cial rese grasp 


larger engineering. 
this well 
the reports to 
name has been attached rank 


contributions to 


problems of 
tasks of 
some of 


sort is 


success in 
known, and 
which his 
as important engineer- 
ing literature. 
Colonel 
Mass 


irly 


Bixby was born in Charles- 
Dec. 27, 1849. He received 
education in the public schools 
of Brookline and Cambridge, He 
entered the Massachusetts Institute of 
Technology in 1866 at the age of 17. It 
recall that some of the 
famous among Harvard's 
were at that time connected 
Institute. Mr. W..H. Picker- 
now of the Cambridge Observatory, 
an instructor in physics there, and 
late Charles W. Eliot, 
professor of the In- 


town, , 


his ¢€ 
Mass. 


is interesting to 
men most 
faculty 
with the 
ing, 
was 
the President, 
was chemistry at 
stitute. 

Institute 
The 


him 


course at the 
year, however. 
father 
and 


Young Bixby’s 
only 
death of 
the Institute 


mercantile 


lasted one 
caused 
take a 
-the 
importers of 


sudden his 


to leave posi- 


tion in a house firm of 
Linder & Meyer, 
After two 
he received an 
the United 
which he 


chemical 
business, 
cadet at 
Academy, 


Boston. years in 
appointment as 
States Military 

from graduated in the class of 
IS7T3, standing at 


For 


the head of his class. 

after graduation, 
Lieutenant was on duty with 
the Battalion of in New York 
Harbor, doing special work in connection 
with the mines and 
vice, which at that time 
of the Corps. From 
was a teacher at the United 
West Point, acting as 


fessor of engineering for 


two years 
Bixby 
Eng neers 
harbor torpedo ser- 

charge 
1879 he 
Military 
pro 
two prin- 
engineering the 
He received his promotion to a 
on Dec. 9, 1875. 
was sent to France, 
nstruction in the French National 
Highways and River and Har- 
Improvement Work, 
the field during the 
also, during the summer of 1880, in at- 
tendance at the field maneuvers of the French 
representative of the United States. 
After his graduation from the French School in 
1880, he was assigned to special duty investi- 
gating the use of iron for fortification purposes 
in various European countries. He returned to 
the United States in 1882, and was on duty for 
a year with the Engineer Battalion at Willet’s 
Point. His report on the use of iron for forti- 
fications was presented in 1884. He received his 
Captain’s commission July 1, 1888. 

During the years from 1884 to 1891, Captain 
Bixby was in charge of the United States En- 
Office at Wilmington, N. C., carrying on 
and harbor improvement and fortification 


under sole 
1875 to 
States 


assistant 


were 
Engineer 


Academy at 
years, and 


cipal assistant professor of for 
last 
First Lieutenancy 

In 1879 he 


a course of 


two years 
where he took 


Sch°ol of Bridges, 
including inspection of 


summer vacation 


bor 
work in 


He was 


Army as 


gineer 
river 


work in this district. He also served during this 
time on several special engineer boards. He 
transferred to the Newport, R. I., District in 
ISD1, having charge of the work in Rhode Island, 
Southern Massachusetts and Eastern Connecticut 
and remained there four years. 

1895, to September, 1897, he 
was Engineer of the Fourth Lighthouse District, 
including the Atlantic Coast from below 
York Harbor to above Chesapeake Bay. In 1897 
he was the Cincinnati District, 
having in charge the entire Ohio River improve- 
ment work and 
Cincinnati to 
Lighthouse 


was 


From October, 


New 
transferred to 


many of its 
Pittsburg. He 
Engineer and 
during this time, and did 
ber of 


tributaries 


also 


from 
served as 
Lighthouse Inspector 
much work as a 
engineer boards. In 


mem 


various special 1901 


he was transferred to Detroit, 
Great Lakes from Buffalo to 
for the third lock at the 
improvements in the Sault 
Clair and Detroit 
1903-4 
his recovery in 
the Chicago 
years, 


where his work 
Du- 
Sault 


Ste. 


included the 
luth with 
and the channel 
Marie and the St 

A period of 
active work, 


placed in 


plans 


tivers. 
interrupted his 
1904 he 
District, where 
During his tour of 
duty here he was Division Engineer of the North- 
western Division, under which he had _ super- 
vision of all work in the Western Great Lakes 
and Northern Mississippi River Districts, and- 
had of the work on the special board 
which investigated the project for a deep water- 
way between Chicago and St. Louis. 

In 1907 he transferred to the St. Louis 
District, and during the last three years he has 
had the responsibility for the very important 
works in this section and has been Division En- 
gineer of the Western Division and Lighthouse 
Engineer of the Upper Mississippi and its tribu- 
taries. He became President of the Mississippi 
River Commission on March 14, 1908. He was 
also made President of the Board of Engineers 
appointed to make a survey of the Mississippi 
River from St. Louis to its mouth, to ascertain 
the feasibility of a 14-ft. channel and its ex- 
tension from St. Louis to Chicago. Last year 


illness in 
but on was 
charge of 


he remained three 


charge 


was 


he was made Special Advisory Engineer to the 
National Waterways 
and accompanied that body on its trip through 
Europe investigating the waterways and water- 
way improvements there. the 
rank of Major 1895, to 
Lieutenant became a 
Colonel in 


Commission of Congress. 


His promotion to 
made in 
Colonel in 1904 

February, 1908. 
Probably the piece of professional work which 
made Colonel Bixby best known to the engi 
neering profession was that done with the board 
of engineers appointed to the maxi- 
mum length of bridge spans possible in the 
United States. This board was appointed in 
1894 as a result of the controversy in New York 
City over the proposal to bridge across 
the Hudson River with a pier in the center of 
the river. The promoters of the enter- 
prise claimed that it was impossible to 
build a bridge across the river with the 
span of about 3,000 ft. 
be necessary if no piers were 
mitted beyond the bulkhead lines. The 
navigation interests opposed the plac 
ing of a pier in the river, and claimed 
that if the construction of a_ bridge 
Was necessary, a span of 3,000 ft. 
feasible. The Board of Engineers, in 
an exhaustive report, sustained this 
latter contention, and the Government's 
permission for the pier in the river was 

refused. 

Among other 
which Colonel 
connected 


was October, 


and he 


determine 


erect a 


which would 


per- 


was 


notable 
Bixby’s 
was an 


works” with 
name has 
inspection of the 
destruction wrought by the Charleston 
earthquake of 1886; a determination 
of the qualities of Portland 
and an investigation of 
the adoption of 
use of 


been 


cement 
slag cements; 
for the 
outlet of 
interference 


regulations 
power at the 
Lake Superior to prevent 
with navigation. Of at 
importance, however, with any and 
all of was the report on the 
Lakes-to-the-Gulf Deep Waterway, pre- 
sented last year by the board of 
Colonel Bixby was 
this professional] 
work are doubtless so fresh in the minds 
of our that 
repeated 


water 
least 


equal 
these 
which 


chairman. 


piece of 


Our 
comments on 
readers they need not be 
here. 

Colonel 
the 


neers in 


Bixby 
America n 
1SS82. 


became a member of 
Civil 
also a life 
Society of 
member of 
Civil 
Civil 
Naval 
Military 
American 


Society of 
He is 
American 
Engineers, a 


Engi- 
mem- 
Me- 

the 
Engineers, 


ber of the 
chanical 
British 

the 


Association of 
French 
the United 
the United 
Institution, 


Society of 
States 
States 
both the 
for the 


Engineers, 
Institute, 
Service 
and 
Advancement of 
the 


£ev- 


British 


Science, 


Associations 
the 
International 


American Economic 


Congress of 


Association, 
Navigation 
eral other prominent organizations. 


and 





THE NEW POWER PLANT being built by the Illinois 
Traction System at IUl., will supply current for 
operating the traffic over the new St. Louis bridge and 
also for operating the southern lines of this electric rail- 
way system, which are now supplied from several smaller 
power plants. The new plant forms half of a future 
station with a total generating capacity of 28,000 HP. 
The present building is 13! 192 ft., and is divided into 
four sections: (1) boiler room 80 ft. wide; (2) engine 
room 73 ft. wide, with a 30-ton traveling crane 44 ft. 
above the floor; (3) a division 12 ft. 3 ins. wide for pump 
room, switchboard room, engineers’ offices, lavatories, 
etc.; (4) transformer room 18 ft. 3 ins. wide, with high- 
tension switch room above. The foundations are sup- 
ported by Raymond concrete piles. 

The generating plant of the present part of the station 
will include a 1,000-KW. alternating-current generator 
driven by a Corliss engine and a Curtis turbo-generator 
of 3,000 KW. A 5,000-KW. Curtis turbine and a 3,000- 
KW. generator driven by a vertical engine are provided 
for also. The boiler room has capacity for 12 water-tube 
boilers of 600 HP., equipped with superheaters and chain 
grates. The two steel stacks will be 12 ft. diameter and 
200 ft. high. A spur track from the bridge enables coal 
cars to be run directly over the 1,400-ton coal bunker, 
which is in the middle of the boiler room, 
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Those of our readers who are interested in the 
liscussion of the Lakes-to-the-Gulf deep water- 
yay project will find much of interest in the 
imirable paper by Mr. Robert S. Taylor, of 
the Mississippi River Commission, which is pub- 
shed elsewhere in this issue. The paper is an 
‘xcellent presentation of the reasons why the 
Federal Government should assume responsi- 
jility for the regulation and control of the lower 


Mississippi River. 





There is little doubt that this is the explana- 
on of the active part played by New Orleans 
nd the lower Mississippi valley in the promo- 
mn oof the Lakes-to-the-Gulf navigation project. 
\s Mr. Taylor plainly shows, the couperation of 
ie United States is absolutely necessary for 
he effective reclamation and protection from 
loods of the vast area of fertile land in the delta 
i the lower Mississippi. The planters may be 
ble to build the levees to protect their lands; 
uut to make the levee system permanent the 
sinks of the river at danger points must be 
evetted and prevented from erosion. Otherwise 
the great stream will change its course at one 
int or another from time to time and swallow 
ip great areas of reclaimed land. 

According to law and precedent, this work by 
ie Federal Government must be done for the 
sstensible purpose of improving navigation. 
Henee, Congressman Ransdell, of Louisiana, and 
ther prominent men of that region, are among 
the most active workers in the campaign for 
vaterway improvements. Their interest is not 
© much in the rivers as great avenues for trans- 
irtation, as in the preservation of a_ great 
roductive region from the Mississippi's floods. 
It is true that hitherto government appropri 
tions for the Mississippi River have been made 
vowedly to improve the river for navigation. 
t is worth considering, however, whether Federal 
ppropriations for the control of this great river 
light not be justified on broader grounds 

We may compare the regulation of the lower 
lississippi River with the construction of 
torm-water drains in a city. It is manifestly 
nfair to assess the entire cost of constructing 
uch drains solely upon the lands in the lower 


part of the city which are subject to overflow 
until such drains are built. Equity requires that 
the owners of property on other parts of the 
drainage area from which the water is dis- 
charged onto these flooded tracts, should share 
in the cost of taking care of this flood water 
properly and preventing it from doing damage. 
Thus, in the lower Mississippi Valley, while the 
residents there are properly assessed for at least 
the bulk of the cost of the levees which hold the 
river Within ‘bounds, it is entirely fair that the 
residents on the great area drained by the tribu- 
tary streams whose flow creates the floods in the 





lower Mississippi should do their share toward 
preventing damage in the lower reaches of the 
river. 

Of course, to assess these costs upon the par- 
ticular area included in this great river basin 
would be impossible The most equitable plan, 
therefore, is for the Federal Government to take 
the responsibility and to pay from the Federal 
treasury a part at least of the cost of regulating 
the great interstate rivers. 


a 





Everyone realizes how rapidly wooden bridge 
floors decay. Yet such floors continue to be used 
quite extensively, and because they are cheap and 
light they doubtless will continue to be used, 
for small bridges at any rate. Practically noth- 
ing has been done in the way of developing means 
for retarding or preventing the decay of such 
floors Creosoting has been resorted to, though 
only in a few instances; this represents practi- 
‘ally all that has been done in the way of pro- 
tection Recently, however, a simple and at- 
tractive suggestion has been made* by a Ger 
Iman engineer named Schiller. Instead of trying 
to make the timber proof against the effects of 
moisture, as in creosoting, he proposes to keep 
moisture away from the woodwork by a water- 
proofing upper covering. 

His plan refers specially to floors which have 
a macadam or similar wearing surface. The floor 
planking is covered with two layers of tarred or 
wsphalted paper or fabric, laid to break joints 
and cemented together with pitch or asphalt. The 
sand cushion base for the pavement is spread di- 
rectly over the waterproofing. In case the string- 
ers also are of wood, they are separately pro- 
tected by a cap sheet of the waterproofing ma- 
terial, the floor planking being laid over these 
caps When these arrangements are fully car- 
ried out, the only place where moisture can reach 
the floor is on its lower side, and here a pro- 
tecting ceiling can be applied if desired. 

One good point of this suggestion is that it has 
gone through a practical trial. A small wooden 
bridge in Germany was protected in the way de- 
scribed, some 15 years ago. Recently a new 
pavement had to be put on, and this showed up 
the condition of the floor. The woodwork as well 
as the waterproofing paper were found entirely 
sound. Yet there had been no maintenance work 
in the interim, except occasional painting of the 
fascia boards of the outside stringers with an 
oil preservative. 

The old Burr bridge at Waterford, N. Y., across 
the Hudson River burned down in 1909, having 
had a life of over 100 years. Many other wood- 
en bridges still exist which date from the middle 
of the last century or earlier. Most of them, we 
believe,.are roofed over, so that the trusses and 
floor are well protected from moisture. Their 
long life demonstrates the durability of suitably 
protected woodwork In the case of a bridge 
floor, the same result should be obtainable 
through waterproofing properly applied; and the 
cheapness and simplicity of the method argue 
strongly in favor of giving it a trial. 

saints teeonrentllaomnnpaeeanal 


Joseph M. Huston, architect of the Pennsyl- 
Vania State Capitol, was found guilty last week 
of participation in the extensive contract and 
equipment grafting for which that building fur- 
nished the occasion. There are many cases 
against Huston, all for letting exorbitant and 
fraudulent bills go through. The present trial 
was for certain extraordinary payments for spe- 
cially designed furniture, under a contract by 


*In ‘“‘Zentralblatt der Bauverwaltung’’ of April 16, 
1910. 


Which the contractor was to be paid at so much 
per foot. Nothing indicated whether he was to 
charge per lineal foot, per square foot, or per 
cubic foot; and apparently, when he furnished a 
desk, let us say, he chose the measurement 
Which gave the best price for that particular 
article But the effrontery of this ridiculous con- 
tract was not the basis of indictment. The fact 
is that the bills rendered exceeded even the pos- 
sibilities of such a contract When it was shown 
at the trial that a given bill could not be made 
to fit, no matter how the “foot was measured, 
ind that Huston had certified this bill to be cor 
rect, the case was proven. 

But a most remarkable element was introduced 
by the defence at this point, an element suffi- 
cient in itself to make the trial memorable in 
the annals of architecture. The defendant's 
lawyers did not try to show the bills correct 
they were forced to concede them to be wrong, 
even fraudulent But they claimed Huston had 
nothing to do with the fraud. They put a num 
ber of architects on the stand—reported as 
prominent architects—and had them testify that 
it was not the architect’s duty to certify cor- 
rectness of quantities; that the architect was de- 
voted solely to quality, his certification meaning 
only that the material furnished was up to the 
required grade of beauty and excellence; and 
that the whole responsibility for approving the 
correctness of quantities in bills rested on an 
inferior employee, the “clerk of the works.” 

- = 

According to the Philadelphia “Record” an 
irchitect, Schermerhorn, was asked whether it 
would be the duty of an architect to see that 
measurements, weights, quantities and item 
numbers should be looked after under such a 
contract as Huston’s employment contract 

‘Certainly not,”’ he replied. 

“What, under the customs and usages of architects, 
would be the duties of an architect in a contract such as 
this,"’ asked Attorney Graham. 

“To observe that his designs and working drawings 
were carried out,’’ answered the witness. 

Four other architects testified similarly. The 
argument was stated by the defendant’s coun 
sel, as reported in the “Public Ledger,” thus 

Five reputable architects have testified under Huston’'s 
contract he was justified in doing as he did in the mat 
ter of certification, and expressed their opinion that his 
certificate did not make him liable for weights and mea 
surements. . . . If Mr. Huston had employed a clerk 
of the works to make measurements, weigh goods and 
approve them, and had issued a certificate upon the ap- 
proval of the clerk, then some responsibility might have 
attached to him. But the clerk of the works was the 
Superintendent of Public Grounds and Buildings He 
was employed by the State. And all Huston had to do 
was to certify to the plans and specifications. 

What did the architect’s certification of con- 
tractors’ bills mean, if not that material in ac- 
cordance with the bills had been furnished? To 
the credit of the architectural profession be it 
said that the amazing testimony of “five reputable 
architects” did not go wholly unchallenged. The 
prosecution put architects on the stand who testi- 
fied in accordance with the common-sense view 
that the architect's approval on a bill or esti- 
mate means that the material has been furnished 
and is properly billed. J. H. Rankin testified 
(Philadelphia ‘“Record’’): 

Under the custom among the profession the architect is 
responsible for whatever facts are stated in the cer- 
tificate. 

And specifically referring to the certificate 
issued by Huston to Sanderson (furniture con- 

ractor) he said that under that certificate the 
architect 
would necessarily be required to ascertain the amount 
due. The architect’s certificate is a professional opinion 
that the contract is being properly performed 

Four other architects testified similarly. They 
held that though Huston’s contract may not have 
required him to supervise, yet when he issued 
certificates as to correctness of the bills he as- 
sumed full responsibility for the contents of the 
certificate. 

e = 

The importance of this matter to engineers is 
that in all contract law the architect and the 
engineer are considered to occupy equivalent po- 
sitions. The law of contracts as it exists for the 
engineer is directly affected by any decision as 
to the duties of an architect. Therefore it would 
have been satisfying had the judge in his charge 
to the jury made a clear-cut pronouncement on 
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the status of the law relating to the remarkable began with tests of coal and lignite at the coal ducer. These tests were made with a simple stea: 
contention of the defence He did not do so, testing plant of the Louisiana Purchase Expo- engine in one series and with a vertical thre 
perhaps because a decision could be reached sition in 1904, was transferred to the Jamestown cylinder single-acting gas engine in the othe: 
without invoking the legal principles governing Exposition and is now carried on at the fuel- Prof. Fernald holds that any betterment in th 
the point The judge went so far as to declare testing plant in Pittsburg. These tests were steam figures that would have accompanied th 
the architects’ testimony of small importance in undertaken, in part, to determine the value of the use of a compound engine would be offset b 
the case The following extract, quoted in the gas producer as a means of increasing efficiency tests with a more modern gas engine and wit! 
“Public Ledger,” gives an idea of his attitude: in the use of the coal resources of the country. producers better adapted for the various specia 

All Sanderson wag entitled to charge was $10.80 per From the first it was evident that many coals fuels tested. For these reasons, the ratios o 
aaa geal a caer eat eee ee The Which were unsatisfactory for use in steam boiler efficiency are held to apply approximately t 
Commonwealth has produced desks to show the falsity furnaces could be made to produce twice as higher grade plants of both kinds. 
there is aeakeaene ae Rettca's calbindin, tee doce much power as is obtained from even the best In 1906, and again in 1909, the manufacture: 

determine how the amounts in the bill were ob- grades of coal in a boiler plant, if these poorer and the users of producer-gas plants throughou 
We are bound to say to you that the contract grades were converted into producer gas and the country were asked by officers of the Survey, 





yloyment of Huston, as it appears from the resolu- 


ion of the board, the correspondence and the so-called 
Kidder’s handbook shows that no duty was imposed on 
he defendant to measure or weigh articles. The ques- 
tion is, how did the parties to the contract regard it? 


The real question is what he regarded to be with- 
in the scope of his employment. This will be determined 
by what he actually did. What did the defendant in- 
tend to do and what did he honestly believe he was doing 


must be ascertained. The jury must see what reliance 
ould be put on the testimony of the lad who said he 
put the word ‘‘superintendence’’ in Huston’s bills with- 
out the knowledge of the defendant. The jury must de- 
termine whether Huston could honestly certify to cor- 
rectness of designs when h» had not furnished plans. 
We have therefore in this case only the abso- 
lute contradiction of two sets of five architects. 
They testified as to the custom or usage among 
architects. It may be conceded that among 
irchitects there are sOme customs and usages 
Which «are beyond reason. Certainly the only 
view that has reason or equity to back it is the 
simple view that an unqualified certificate, or 
signature of approval of a bill, or official quan- 
tity estimate, or any similar document, is an 
authoritative opinion that the work mentioned 


or billed has been done properly and fully and is 
orrectly billed. And far our knowledge 
of the law this view has always been 
taken by 


so as 
extends, 
the courts. 

ees i sicttecteccereom 
the real 
this 
certificate. 


Of of Huston’s ¢: did 
point of the 


The moral question, or 


course point 


legal 


ise 


not reside in or formal 


meaning of a 


rather one of many concerned, was well sum 
marized by the State’s Attorney Cunningham, as 
reported in the Philadelphia ‘‘North American”: 

They say that the word ‘‘approved"’ doesn’t mean that 


he contractor was entitled to the money, but merely 
hat the furniture conformed with the special designs 
which Huston was under contract with the State to draw. 
Unfortunately for the defence, if it meant that, it is 
false, because not a single one of these 277 desks was 
made from any design, plan or specification furnished by 
Huston. 

If there was any justification at all 
Commonwealth these outrageous prices 
might have been argued on the basis of Huston’s work 
in preparing the designs for them, but so far as the 
testimony in this case goes there isn't a scintilla of evi- 
dence to show that he even prepared a single design. 
What's the use of all this talk about conformity, when 
there is nothing to show that there were any of Huston’s 
designs to conform to? 

Who did design these desks? Why, the witness Holton, 
who testified here, and the Derby Desk Co., of which he 


soaking the 
for the desks, it 


for 


was factory superintendent. Don’t you see how rotten 
this whole thing is? The deeper you go into it the 
sicker it makes you think of it. Not a single desk of 


these 277 was designed by the man—the defendant Huston 
who was employed and paid by the State to do that 
work ° ° . 
He got four per cent. For what? He didn’t prepare any 


plans. What did he do? Absolutely nothing except to 
attach his beautiful signature to this bill. That may be 
an artistic signature, but it’s a mighty expensive one. 
It cost the State on this bill ‘alone $2,400, and ail the 
State got was the signature. 

One can only echo the remark ‘‘How rotten this 
whole thing is.’””’ There was nothing architec- 
tural, nothing professional about it. It was a 
plain case of taking money for professional ser- 
vice under a false pretence of making special 


designs, fraudulently disregarding a contractual 


duty, and then, whether by negligence or design, 


enabling others to obtain enormous overcharges 
from the State—for whom the architect was 
acting in trust 

en 


The Status of Producer-Gas Power Plants 
in the United States. 


The development of the producer-gas power 
plant in the United States has recently been in- 
vestigated by Mr. R. H. Fernald, M. Am. Soc. 
M E., Professor of Mechanical Engineering, 
Case School of Applied Science, Cleveland, who 
has also been Engineer in Charge of Gas-Pro- 
ducer Tests of the U. S. Geological Survey.* 

The work of the Geological Survey in this field 


*Prof. Fernald’s report is printed as Bulletin 416 of the 
Geological Survey. 


used in gas engines. 

Although the invention of 
back to the 
extensive commercial 
the greatest progress has been 
At first the only available fuel for such engines 
illuminating gas, which at that time 
generally so expensive that the engines were not 
commercially for very small 
powers. Cheap gus essential for the 
velopment of the gas The invention 
fuel-gas producer systems in the ’90’s and the 
utilization of the unburned gases from the 
stacks of blast furnaces, offered two sources from 
which cheap gas could be obtained. 

Following these the engine 
has had a rapid growth in size. Only ten years 


the gas engine dates 
did not come into 
until the late ’90’s and 
made since 1900. 


‘70's or earlier, it 


use 


was was 


practicable except 
de- 
of 


was 
engine. 


developments, gas 


ago a 600-HP. unit exhibited at Paris was re- 
garded as a wonder, while to-day four-cycle, 
double-acting engines of 2,000 to 3,500 HP. can 
be found in several steel plants. There are 
American plants containing units rated as high 
as 5,400 HP. 

Three types of gas producer have been de- 
veloped. The ‘suction producer,’ with which 


the gas engine develops its own charges of gas 
in the producer by means of its 
strokes, was introduced into Europe several years 
ago and is now in use everywhere. The pressure 
the air and steam forced into the 
producer by a blower or jet and the gas pro 
duced is stored in a holder until required by the 
engine. As the of gas does not de- 
pend upon the suction stroke of the engine, tars 
and other impurities may be more readily re- 
moved and the use of bituminous coals and even 
lower grade fuels become possible. The pressure 
producer was followed by the “down draft’ type, 
in which the tarry vapors are fixed as permanent 
gases by passing downward through the bed of 
incandescent fuel. A few scattered gas-producer 
plants were installed for power generation be- 
fore 1900, but all the plants now in 
operation have been installed since. 

At present there HOO 
power plants in operation in the 
ranging in size from 15 to 6,000 HP. 
of these operated with anthracite or 
other while bituminous coals and 
lignites are used in the remaining 12%. Of the 
total horse-power, however, approximately 
is derived from bituminous coals and lignites 
and 43% from anthracite and coke. The indi- 
vidual bituminous plants average 12% times the 
capacity of the anthracite. 

To see the cause of the growth of the producer 
plant, one needs to recall a few figures given by 


own suction 


producer has 


generation 


nearly 


producer-gas 
United States, 
About 88% 


are some 


are coal 


smokeless fuel, 


= 707 
ot% 


Prof. Fernald. In the ordinary factory steam- 
power plant, something less than 5% of the 
energy in the coal is converted into power. The 


results, obtained in the government boiler and 
producer tests of many fuels and believed to be 
fairly representative of ordinary types of com- 
mercial apparatus, have shown that where an 
average efficiency of about 5% was obtained with 
the steam plant, the same fuel in the producer 
plant showed an efficiency of 13.5%. The results 
of with 75 coals, six lignites and one peat 
showed an average ratio of fuel fired per brake- 
horse-power in steam-boiler compared with pro- 
ducer plants, of 2.7 to 1. The average ratio for 
lignites and sub-bituminous coals was found to be 
y & and for peat, 2.3. These figures include 
not only the consumed in the gas producer 
itself, but in all auxiliaries. Several low-grade coals 
lignites that proved nearly worthless under 
boiler gave with the pro- 


tests 


7 also, 


coal 


and 


the excellent results 


for opinions as to the difficulties in the way o: 
rapid introduction of gas-power plants 
Numerous plants in various parts of the country 
were also observed in regular operation. Prof 
Fernald up the principal difficulties re 
ported, under the following heads: 

(1) It is still commonly believed that the ga 
engine plant cannot be so reliable as the steam 
This obstacle to development is gen 
erally believed, by the manufacturers at least, t 
be largely due to lack of information. It is cer 
tain that gas-power plants are being operated 
with perfect reliability and satisfaction, wher: 
the conditions have been properly studied and the 
apparatus has been meet these 
ditions. 

(2) 


a more 


sums 


engine. 


selected to con 
The lack of enginemen, experienced in oper 
ating producer-gas plants, is still a difficulty at 
times. The situation is much better than thre: 
years ago and this trouble will disappear in tim: 

(3) Inexperienced salesmen—men not familia: 
with the details of the engines and producers 
they sell and uninformed as to the conditions of 
selection of apparatus for best operation—ar 
still in the field but, by attention from manu 
facturers, they are being eliminated. 

(4) The influence of a large number of unsuc 
cessful plants installed during th: 
period of development has not entirely 
been overcome by knowledge of the success otf 
the best designs of reliable companies. Some un 
successful installations are found in recent plants 
of the unexperienced manufacturers and also 
where new designs have been tried out 
Poor design and construction in some of the ap 
paratus still being marketed reflect on all ap 
paratus. The reliable companies offer a we! 
tried, well built machine, which others imitate 
with a cheaper equipment having a similar ex 


gas-power 


earlier 


some 


ternal appearance. 

(5) Many factory buildings must be provided 
with a heating plant separate from the powe! 
plant, if a gas engine is installed. This pre 


vents the sale of many gas-power units, which 
would be made if a satisfactory way were de 
vised for this heating. 

(6) While the investigations of the Survey hav: 
demonstrated that an excellent gas can be mad 
from bituminous coals, yet the lack of types o! 


producers which will satisfactorily gasify suc! 
fuels is still felt. In the ‘‘up-draft’’ producer th 
mechanical extraction of tar is troublesome. In 


the ‘‘down-draft’ system the excessive labor in 
cleaning the fires prohibits the continuous oper 
ation of most single-generator plants. Inability 
still cheaper fuels has to be contended 
with. Although a few plants are operating suc 
cessfully on lignite, there is opportunity for 
further development here. 

(7) Lack of complete knowledge as to how 
successfully the various fuels in different locali- 
ties can be used, while an obstacle at present, is 
being relieved by the work of the Geological Sur 
vey. As the results of its tests are published 
information will become available concerning th: 
various fuels of the country. 

(8) The excessive first of gas-powe 
plants over steam plants is felt. For the large! 
complete installations, say, from 4,000 to 5,00 
HP., the cost is about the same as of a first 
class steam plant of the same capacity. Wit! 
smaller installations the steam plant costs con 
siderably less. Some manufacturers have state: 
that the high selling cost of gas-power plants i 
not warranted by the shop cost. This probabl) 
results from the cost of development of new ap 
paratus and the expense of educating purchaser 
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to the proper use of gas plants. Nevertheless, 
even if the steam plant costs 15% less than the 
gas plant, the increased efficiency in operating 
the latter will make up the difference within two 
or three years. This would hold true of course 
only where the hours of operation or of heavy- 
load periods were long enough so that the total 
decrease in fuel charges could equal or exceed the 
extra fixed charges. 

Producer-gas plants of 20 to 2,000 HP. capacity 
cost from about $105 to $46, respectively, per 
horse-power of installation exclusive of buildings 
and foundations. Including buildings and foun- 
dations, these figures will be $108.50 to $47.50. 
Complete plants of the larger type from 1,000 to 
5,000 HP. capacity cost from $93 to $70 per 
horse-power, including fcundations, buildings and 
all auxiliaries. 

(9) Over-rating of American producer plants 
has come about very naturally through the 
adoption of European figures for rates of fuel 
consumption in the days of early development. 
Experience has shown that American fuels are 
so decidedly different that equally decided modi- 
fications in the fuel rates must be made. Some 
manufacturers are now re-rating their appara- 
tus, while others are still using grate areas too 
small for the loads on the producers. In in- 
specting a large number of installations through- 
sut the country, this point was given special at- 
tention It was observed frequently that with a 
zood anthracite fuel no difficulty was experi- 
enced in working the producer up to 50 or TAa% 
of the rated capacity, but if the apparatus was 
forced to its full rating for any length of time, 
clinkering and other operating difficulties were 
met. These were often sufficiently serious to 
necessitate a reduction in load at a most incon- 
venient time. 


The Most Economical Type of Vessel for 
Navigating Western Rivers. 


In connection with the current agitation for 
the improvement of inland waterways, one of the 
most important questions relates to the type of 





vessel to be used upon these waterways. We 
are fortunate in being able to present to our 
readers in this issue a discussion of the design 
of steamboats for use on Western rivers which 
has been prepared by one of the most competent 
engineers in this field. The author of the paper, 
Mr. John M. Sweeney, M. Am. Soc. M. E., of 
Chicago, has built more than 200 steam vessels 
for use On the Mississippi and its tributaries, 
and has had many years of experience in the 
peculiar conditions which have to be met in the 
navigation of these streams This is a subject 
on which comparatively few engineers possess 
information, and on which little that is valuable 
is to be found on record in engineering literature. 

Too many engineers have without sufficient 
thought accepted the idea that depth of channel 
is an important element for economy in river 
navigation just as it is in the navigation of the 
vcean or the Great Lakes. It is this idea that 
forms the basis for the popular agitation for 
“deep waterways.” 

The careful reader of Mr. Sweeney’s paper 
will perceive, we are sure, the great advantages 
for river navigation in swift currents of the shal- 
low-draft vessel, drawing 6 to S ft., compared 
with the deep-draft vessel drawing, say, 15 to 
20 ft. 

One great advantage of the shallow-draft ves- 
sel, carrying its load upon a broad, flat deck, is 
the convenience and economy with which it can 
be loaded and unloaded. Either merchandise or 
bulk freight can be quickly and easily placed 
upon a flat, broad deck and can be readily 
reached for unloading With a deep-draft ves- 
sel, on the other hand, such as the typical lake 
or ocean steamer, the freight must all be lowered 
into a deep hold by derricks on the ship or the 
wharf. 

It is true that where certain bulk freights, 
like ore or coal are handled in great quantity, 
mechanical methods of loading and unloading 
can be adopted; and the cost of stowing freight 
into and hoisting it out of deep holds can be 
greatly reduced. But there are only a few traf- 


fic routes where the business is large enough to 
make the use of such mechanical methods of 
loading and unloading profitable. The fact re- 
mains, therefore, that for all ordinary freight 
and for bulk freight where the business is not 
of great volume, the vessel carrying its load on 
a broad, flat deck is far superior to the vessel 
with deep hold. Of course for navigating the 
stormy waters of the ocean or the Great Lakes 
the vessel must have its lading protected by the 
solid walls of the hull at the sides and a solid 
deck above. No such necessity exists in the 
navigation of inland rivers, hence the vessel car 
rying its load on a broad, flat deck—the typical 
river steamboat—is not only far less costly to 
build than the deep draft ocean vessel, but far 
less costly to load and unload. 

There is another reason why the shallow-draft 
vessel is better by far for river navigation than 
the narrow, deep hulled vessel used on the ocean 
or the Great Lakes. And it is this reason on 
which particular emphasis is laid in Mr. Swee- 
ney’s paper. Mr. Sweeney shows the _ stern- 
Wheel flat bottom steamboat to be superior to 
all other types of vessel for the navigation of 
our Western rivers, because of its enormous 
steering power. Some of the advocates of the 
Lakes-to-the-Gulf deep waterway scheme claim 
that if the Mississippi River had 14 ft. depth of 
water available for navigation from St. Louis 
southward at its lowest stage, there would then 
be sufficient depth at ordinary stages so that 
ocean steamships could ascend the river from 
New Orleans and land their cargo at the wharves 
of St. Louis. If any of our readers are favor- 
ably impressed with this proposal, we suggest 
a careful cOmparison of the steering power of 
the stern-wheel flat bottom steamboat, such as 
Mr. Sweeney describes, and that of the ordinary 
ocean-going vessel. In order to ascend or de- 
scend the Mississippi or any of its chief trib- 
utaries, a vessel must be able to stem a con- 
siderable current, and to do this great steering 
power is just as necessary as great propelling 
power. 

In river navigation, a vessel must be able to 
keep its course in narrow channels, where a 
swift current is flowing. The river boat, with 
its large rudder, shallow draft and flat bottom 
can do this; but the ocean vessel, with its deep, 
narrow hull and small fudder, when traversing 
a narrow channel always tends to swing out of 
its course toward one side or the other and this 
tendency is particularly strong if there is any 
opposing current in the channel. 

It is not at all difficult to understand why the 
ocean vessel in a narrow channel is so hard to 
steer. Imagine an ocean vessel traversing a 
narrow channel—a ship canal, for example. The 
water which it displaces is piled up at the bow 
and flows past on either side, and so long as the 
vessel is kept just in the center of the channel, 
the pressure of the two streams on the opposite 
sides of the hull are equal. But as soon as the 
bow swerves a little toward one side—say the 
left—the volume of the current on the opposite 
side and its pressure against the hull is in- 
creased, while the pressure against the hull on 
the opposite side toward which the bow has 
swerved is diminished. This unbalanced pres- 
sure tends to turn the boat still farther out of 
its course and the farther it turns, the greater 
the forces acting to throw it toward the bank. 

For an object lesson of the difference in the 
steering power required to guide a flat bottom 
vessel and a deep hulled vessel, take a piece of 
2-in. plank and push it up a channel in which 
a moderate current is flowing. When lying flat 
on the water the plank may represent a typical 
river steamboat or barge. When floating on its 
edge it may represent a deep-hulled vessel. 

We offer these illustrations merely to make the 
problem clear to the reader unfamiliar with 
matters of navigation. To the marine engineer, 
however, the behavior of a deep-hulled vessel in 
a narrow channel is a matter of common knowl- 
edge. Pilots and ship captains understand per- 
fectly well the difficulty of keeping a ship in a 
narrow channel, particularly when there is an 
opposing tidal current. They know very well 
how persistently a ship tends to run her nose 


into one bank or the other in traversing any 
narrow channel It is this that has caused the 
Corinth ship canal to remain unused by ship- 
ping. It is this as much as the wash of the 
banks which keeps down the speed of vessels 
passing through the Suez canal to about 5% 
knots. At low speeds, however, while there is 
less tendency of the vessel to veer toward the 
bank, the steering effect of the rudder is corre- 
spondingly small. We are informed that vessels 
in the Eastern trade, which regularly pass 
through the Suez canal, have holes in the rud- 
der for bolting on an extension to the rudder 
blade to give greater steering power while pass- 
ing through the canal. 

We have thought it worth while to present the 
above facts, because of their important bearing 
On such questions as the much discussed one 
of sea-level vs. lock canal at Panama, and of al 
lowable currents in channels traversed by lak« 
or ocean vessels, as well as their bearing on the 
question of economic draft for river navigation 

Surely these facts deserve the careful study 
and fair consideration of those who are promot- 
ing the movement for inland waterway improve 
ment. If river transportation can be carried on 
as economically with a draft of 6 or S or 10 ft 
as with any deeper draft, why should untold 
miuions be spent in the endeavor to procure 14 
or 16 or 18 ft. on inland rivers? 

Again, there is a popular impression (based 
largely on articles published in newspapers and 
magazines, by writers equipped with that littl 
knowledge that is proverbially so dangerous) 
that the reason why river traffic in the West 
has fallen into decay is because the steam 
boats used there are not of the best design for 
economical transportation. 

The argument has been widely used that be- 


cause river transportation flourishes in Ger- 
many, therefore, the German models of river 
steamboats ought to be copied in the United 
States. 3efore such arguments are accepted by 
engineers, however, surely careful investiga- 
tion should be made and accurate knowledge 
should be gained. Mr. Sweeney makes out a 
strong showing for the present type of Western 
river steamboat as a thoroughly economical ma- 
chine for the conditions it has to meet. “He 
speaks with the authority of long experience. We 
believe his discussion is an important contribu- 
tion to the literature of waterway transporta 
tion. 





LETTERS TO THE EDITOR. 


The Effects of Cooling a Boiler Furnace. 


Sir: I was surprised to see in an editorial note fol- 

lowing my communication in your issue of April 14 
that you disagree with me concerning the matter at 
issue in the University of Illinois boiler tests. 
I called attention to the fact that CO, was highest 
in the tests showing the greatest efficiency, and 
claimed that this fact must necessarily be very largely 
instrumental in producing a greater efficiency with the 
boiler under which it occurred. You appear to take an 
opposite view, as your statement is, 
“These figures, which our correspondent claims are the 
cause and not an effect of the better results obtained 
by cooling the furnace, clearly support the argument of 
the Experiment Station Bulletin that a certain amount 
of cooling of the combustion chamber of boiler furnace 
can often be secured without impairing the combustion 
appreciably.”’ (Italics ours—Ed.) 

It appears to be your opinion that the higher CO, was 
due to the furnace condition, or to the furnace tempera- 
ture, when, as a matter of fact, the percentage of CO, 
is controlled entirely by the amount of air supply, a 
smaller air supply producing a higher CO, and a larger 
supply a lower CO,. A condition wherein the CO, is 
highest will necessarily produce a higher temperature 
of combustion, because all the heat generated is present 
in the gases of combustion until imparted to the boiler 
Likewise the amount of gas flowing from the boiler to 
the chimney will necessarily be smaller and consequently 
carry less heat. This is well known and recognized. 

It is a fact that, in the tests in question, the gases 
leaving the boiler which showed the higher efficiency, 
were lower in temperature than the other, and for this 
there could be two causes. One is that the exposure of 
the entire one-half of the area of the lower row of tubes 
would extract enough heat to produce this result The 
other is that the temperature of combustion was higher 
with the result that more heat would flow into the boiler, 
owing to this higher temperature of combustion Now 
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ws re confronted by the fact that the CO»s was highest It was the desire to shatter the formation as much as on the grounds that the concrete would not fill the re- 
the case of the boiler with the exposed tubes. Thus possible owing to the fa that it was all to go through entrant angles of the angle reinforcement, and, conse 
ly is not wise to attribute the result to the a crusher, and the result showed excellent execution in quently the required bond strength would not be de- 
cooling capacity of the boiler, in view of the every way, inasmuch as the rock will require scarcely veloped. The writer, however, firmly believes that ex- 
fact that the report states that with the exposed tubes any preliminary bull-dozing. This is the more remark- tended tests would prove this objection fallacious. 
some smoke was made. This being true, it necessarily able in view: of the fact that the formation ran rather In case continuity of beam construction is required, 
followed that there was some loss by incomplete com- heavy in iron pyrites, which naturally had the tendency or desired, it may be secured by riveting a horizontal 
bustion, with the boiler with the exposed tubes, on ac- to cement it more solidly together. angle to top of shear bars. It will at once be ap- 
count of the escape of unburned gases, as evidenced by The shot was pronounced by a number of experts on parent, in this case, that increased bonding strength is 
the smoke. the ground to be the best shot that had ever been seen developed for the bar. 
Personally, in view of the sincere and serious effort made in this locality. The coyote hole was loaded under To summarize the advantages of the system: 
being made to eliminate the smoke evil, I think that the direction of the writer, and the amount of powder (1) For the same amount of reinforcing metal, in 
ill of the facts involved should be considered. used, as well as the proportions for each load, was weight, the total cost would be less, with the system 
Very truly yours, precisely calculated, so that the formation did not raise suggested, than with any system now on the market, a 
A. Bement, or throw at all. The hillside simply tumbled over like the unit cost of structural steel is, of necessity, less 
Pa oO mT Ren ana ler dba egae Pemngiegss oo ‘ses is oe yee i than the unit cost of propriet ry rods 
‘ ‘ ik caeiiatclas vitssaiaciaiis . pasar t is the wonderful break-back, which (2) Any desired placing of diagonal stress rods can be 
[The possibility of maintaining excellent com- is plainly shown in the accompanying diagram. secured, at the same unit cost as the tension, or main, 
bustion conditions, with a partially cooled fur- J. C. Costello, C. E. bars, which cannot be said of any proprietary rods now 
nace and combustion chamber, and of even in SN SE Sy ere on the market. 
creasing the ovenall boiler efficiency without + (3) The exact and permanent location of all steel re- 
— = Mist ' ee , ie ° . . inforcing is definitely known, providing steel angle rein- 
” apiees ene ee vie eae se om Bc Reinforcing Concrete with Structural Steel Shapes. forcing columns are used, oak bolted connections for 
the real subject of Bulletin 34 of the University : . 7 : : ae 
; 8 : a : s . . : “ Sir: The almost general adoption of the T-beam the girder reinforcing. 
of Iilinois Engineering Experiment Station, to section in reinforced-concrete work, with its accom (4) A great saving in amount of steel is effected by 
Which we called attention in our issues of March  panying complex problems of horizontal shear, diagonal the great number of available shapes, with slightly 
17 and April 14 While traces of smoke were stresses, bond stresses, and location of steel for the varying cross-sectional areas. 
detected at the stack, analyses of the flue gases resistance to those stresses, leads the writer to believe (5) The bond areas are such as to preclude all slip- 
failed to show the expected condition of incom- that a system of reinforcing 
plete combustion. It was evidently possible even that will accommodate any 
to improve the combustion by a slight decrease 5¥Stem of loading, and that ' 7 \ 
of air supply, though efforts were made to main- will ones neekeheeony < 
y _ db high bonding stresses that 
tain the same draft conditions always. 3 ‘ 
: are developed by the adop 
We do not understand that those responsible tion of the proprietary : 
for the tests in question have even regarded the bars now on the mar 
slight increase of CO, noted (0.70. average) was ket, would be welcome : “2 
a result of cooling the furnace but looked at it to the engineering profes- . 
rather as a coincident circumstance showing that _ Sion. ' 8 
such cooling did not prevent excellent combus- The general tendency of de- t “ : 
tion. Moreover, it does not seem advisable to signers of reinforcing metal, ' Elevation Cross Section 
. up to the present, has been 
assume, as our correspondent does, that an cgi to select round or square A SUGGESTED METHOD OF REINFORCING CONCRETE T-BEA’. 
crease in CO, of as little as 0.7%, an average Of bars, as basic elements of WITH STRUCTURAL SHAPES. 
determinations at the uptake of a single brick- reinforcement, and combine 
set boiler, is alone a safe guide in fixing the with same, directly or indirectly, other bars, round or ping of the bars, without depending on the diagona 
causes of increased efficiency. square, at varying angles with the basic elements, to stress rods or bars, thus allowing a maximum number 
The idea of decreasing the temperatures of the compensate for the lack of shearing value of the concrete of straight, standard shapes to be used. 
combustion-chamber walls to reduce the radi- and, at the same time, to assist the bond between the (6) Each unit has greater rigidity for resisting deflec 
ition and stack losses has been studied more or steel and the concrete Some proprietary bars have the tion, due to its own weight, than any standard bars 
ena oe “eae : on aati 2 : subsidiary or shear bars a part of the basic or tension now on the market, with the same cross-sectional area. 
less for at least eleven years. Bulletin 34, in rod, others electrically weld them to the primary rod (7) The bars would be. sufficiently rigid, in most 
question, however, presents the most complete jn4 in some systems of reinforcement the shear bars instances, to preclude the necessity for spacers. 
individual study we have seen of how to solve are loose stirrups, simply looped around the ‘iension rods. (8) The designer would be enabled to design, to the 
the problem without impairing combustion and The primary principle remains the same, however, minutest detail, all reinforcing metal, instead of being 
without producing appreciable smoke Ed. } and close investigation will show that round or square obliged to choose the bars from standard available forms, 
ss —_—__—_@—____—___— bars are almost universally used in reinforced-concrete with predetermined location of shear bars. 
5 e ° work. Yours truly, 
An Effective Blast m a Quarry at Linnton To carry this analysis of standard practice a little Joseph T. Maguire. 
Prison, Ore. further, it will also be found that, in large T-beams, car- 16th and Newton Sts., Washington, D. C., April 21, 
Sir From a close review of years of past experience rying heavy loads, rods of large cross-sectional areas, 1910. 
rll ages at “erg ae wee seit ne ae wae ee eR ee ee {The idea of using structural shapes for rein- 
tained, I believe a new record in rock excavation was le generé e. forci : _ nee : F 
established as regards the amount of powder used per The writer thinks that the bar which will give the a en has been put ae practical use 
cubic vard by the shot which was fired at the Linnton cheapest and best reinforcement is one that has a maxi- hs a number of structures which, from time to 
Prison stor kade Feb. 19 by Multnomah County, Ore. mum superficial area for a constant cross-section, pro- time, have been described in Engineering News, 
viding it still retains suf- but as a rule the shapes have not been so small 
ficient rigidity to preclude as those suggested by our correspondent. There 
too great a deflection for are two difficulties, or dangers, in the use of 
ordinary spans, due to its such small shapes; first, the possibility that the 
own weight. concrete will not flow entirely around the angular 
Such a bar is, and always = section of the shapes and thus decrease the bond- 
ae Oe, ee eee ing area, and second, the possibility of a low 
the form of structural steel elie pe é ‘se : f 
shapes, angles and T-bars. adhesion value of concrete to the flat surfaces 
Not only do we find here of the shapes. 
the requisite superficial area, The first of these may be merely a matter of 
with the required cross-sec- manipulation which can be corrected in careful 
<O< tional sr ete but we secure work, but the second is a danger partially veri- 
a the additional advantages of Hea. iy tenia mines oem i a tenn i 
riveted connections of shear ere nese tests, though limited in 
bars, increased rigidity over number, have been most consistent in showing 
‘ usual proprietary reinfore- that a flat plate, say 4 l-in. in section, has a 
f ing shapes of the same cross- bonding value of about 60% of that of a square 
: : sectional value, and _ pos- or round bar of the same cross-sectional area. 
mt sibilities for more rigid con- If this same relation applies to an angle or T- 
; j nections at columns. bar, which are merely two flat plates joined to- 
fi) ce 7 The additional advantage of gether, the additional bonding area claimed for 
e ‘ fee | aos = F nae ei being able to design spe- the structural shapes is balanced or over- 
ark Linn r D * ia ew cial bars, under odd or un- : ‘ . 
a Bank Line a balanced by the reduction in unit bonding 
€ usual loading conditions, and K 
PLAN OF COYOTE HOLE FOR BLAST AT LINNTON PRISON to purchase them at the same value. 
STOCKADE, MULTNOMAH CO., ORE. unit cost as ordinary re- It is quite possible that the low unit bonding 
(54,800 cu. yds. of solid _Thyolite were excavated and broken up. This gives a jnforcing rods, will appeal value found in flat plates is due to their tendency 
ae See es Se oe Wee ae ee eT to all engineers who have tg wave or bend, in which case the application to 
Cross sectioning showed excavation of 54,800 cu. yds. of attempted to meet such requirements with proprietary = structural shapes will not hold. At any rate the 
a solid basaltic formation commonly known as rhyolite, rods of standard design or else be under the necessity advantages of rigid unit treatment in structural 
with a specific gravity of 2.78, or a weight of 4,691% of calling for special rods at increased unit cost. itines mnie winless : Sellen tate ne 
lbs. per cu. yd., and this was completely excavated and Such a method of reinforcing as I have attempted to pec Aaa sy 2s Mirena ey ae an Paipedl Boca 
entirely broken up with 8,000 Ibs. of No. 2 Trojan describe is illustrated in the accompanying figure. Ob- to determine the relative strength of the method. 


pow der. 


jections have been offered 


to the method there shown, 


—Ed.] 
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The Accuracy of Simple Methods of Leveling 
and Plumbing Walls. 

Sir: The elaborate article in Engineering News, April 
21, 1910, p. 458, by John T. Stewart, Assoc. M. Am. Soc. 
Cc. E., entitled “Tests of Simple and Inexpensive Sur- 
veying Instruments,’ seems to have left out one of the 
most necessary qualifications in the experiments, viz. : 
he personal equation. It makes a material difference, 
not wholly in the simplicity of instruments used, but far 
different results come from the individuality of the user. 
| well recollect in my boyhood days watching a stone 
nason leveling up a cellar wall, by using a common 
arpenter’s square, placing it 


A Long-Lived Bridge of Perishable Material. 


While steel bridges are the rule on railways in 
most parts of the United States, there still re- 
mains in northern New England a considerable 
number of wooden bridges whose construction 
dates hack to the early days of the railway era 
A correspondent has forwarded us two recent 
photographs of one of these bridges, located on 
the Concord & Claremont Branch of the Boston 
& Maine R. R., and they are reproduced herewith. 

As seen in the interior view, the bridge is a com- 





so that one arm was ver- 
tical at the side of the wall, 
and tieing a chip of stone 
to a cotton cord for a plumb 
bob, and pushing a_ bit 
of stone under one end of the 
iorizontal arm_ until the 
vertical arm was plumb. He 
had no trouble in getting 
. plane that would not vary 
more than a quarter-inch 
out of true level by sighting 
along the horizontal arm. 
Many of the Italians who 
have recently come to our 
shores have furnished object 
essonps in laying out cel- 
lars and digging ditches to 
grade by simple and inex- 
pensive methods. If the 
writer of the article men- 
tioned will carefully examine 
many of the carpenters’ and 
builders’ levels in use, he 
will find a surprising ac- 
uracy when used by the 
workman. They get results; 
it is necessary only to test a FIG. 1. 
perpendicular wall to prove 

the point. 

Individually, I am a disciple for the best and highest 
grade of instruments used in engineering, but not a be- 
liever in many of the methods used, or taught, for ac- 
complishing many purposes, 


W. M. P. Shelton. 
jurlington, Iowa, April 25, 1910. 
= — oe _ 


Criticisms on Customary Reinforced-Concrete 
Construction. 


Sir: Where abstaining from hair-splitting, the numerous 
points of criticism set forth by Mr. E. Godfrey in your 
issue of March 31, 1910, p. 358, seem to be very well 
taken and to point in the right direction. 

Two of his criticisms especially should find recog- 
nition and ought to determine further developments ; 
first, that the customary reinforced concrete is hampered 
by shrinkage strains and, second, that the uncertainty 
regarding the coefficient of elasticity makes the use and 
computation of statically indeterminate structures haz- 
ardous. 

In metallic structures, conditions requiring the ap- 
plication of the theory of elasticity have been avoided 
in this country as far as practicable, although the co- 
efficient of elasticity is fairly constant and reliable; 
why then should a much more serious difficulty be in- 
troduced in the methods of reinforced concrete, where 
all demands for beauty may be otherwise satisfied? 

Shrinkage strains certainly should be avoided. This 
can be accomplished, and the cost of construction can 
be cut down considerably, at the same time keeping the 
design within safe limits. 

With respect to beams and trusses, Mr. Godfrey has 
justly pointed out the great security and simplicity of 
inchored round rods for tension, which, when slightly 
bent upwards at ends, will alone take care of all the 
shearing stresses. Compare this arrangement with the 
complicated systems of deformed trussed rods with their 
stirrups and other accessories, and these anchor rods 
will appear cheap and handy. 

The next step will be to leave the anchor rods straight 
and to tighten them up during the setting and harden- 
ing of the concrete, thus doing away entirely with the 
shrinkage strains. The action of this beam is then ex- 
actly the same as that of an ordinary plain concrete 
arch. The friction is sufficient to take care of all shear- 
ing stresses save in very exceptional cases, such as very 
short but exceedingly heavy trusses. The practicability 
and ease of this method of construction has been borne 
out by tests. 

Very respectfully, 
Charles R. Steiner. 

P. O. Box 214, Gridley, Cal., April 18, 1910. 


Io 


THE MARYLAND STATE ROADS COMMISSION pro- 
poses to build 187% miles of improved roads during the 
present year, distributed through 22 counties. 








A WOODEN BRIDGE ON THE CONCORD & CLAREMONT 
BRANCH OF THE BOSTON & MAINE R. R. 


posite structure composed of a wooden lattice 
truss, or ‘“‘X-bridge’’ as it was commonly called, 
which is strengthened by a heavy wooden arch 
built up of flat planks sprung to the required 
curvature. It must be admitted that these 
old wooden bridges have had a_ useful life 
far in excess of that of the early iron and 
steel bridges. The cost of maintenance, too, 
is comparatively small, if the trusses are 
kept well protected from the weather. Neverthe- 
less, wooden bridges on a railway are always 
liable to be set on fire by a passing locomotive. 











Fig. 2. Interior View of Railway Bridge, Showing 
Wooden Lattice Truss and Stiffening Arch. 
There is always a chance that such a fire may 
start and weaken some vital part of the bridge 
before discovery, and that a serious wreck may 
result. This reason alone is sufficient to cause 
the abandonment of structures of this type, and 
a few years more will doubtless see the last of 

them replaced. 


The Raldiris Bill for Licensing Engineers in 
New York. 


The Municipal Engineers of the City of New 
York referred the Raldiris Bill, now before the 
New York legislature, requiring a license for the 
practice of civil engineering in the State of New 


York, to a special committee. The report of that 
committee was as follows 
To the Board of Directors of the Municipal Engineers 


of the City of New York 

Gentlemen: 

The committee appointed to represent you in the 
matter 


of the bill now pending before the Legislature 


ig ¢ 





relative to licen 





neers, begs to report that they 


are of the opinion that a suitable plan governir 





issue of a license to practice engineering is to be com- 
mended, but that the bill now under consideration is 





objectionable in many particulars, among wh 
would cite the following: 

1. The definition of engineering is entirely too nar- 
row and has been so drawn that it might be construed 


ich they 





to include men occupying subordinate positions 

2. The definition of an engineer is not qualified in 
such a way as to relate only to those who act in a 
responsible capacity 





+. It is unreasonable to enact a law which would not 

take effect until 3% years elapsed, or to make pro- 
vision for the appointment of an examining board 2% 
years before the license is required This treatment 
may be taken as evidence that there is no occasion for 
hasty legislation. 





4. All examiners, other than the members of the 
first board, should be licensed before being eligible for 
appointment 
». The minimum age limit for candidates for licenses 
should be greater than 21 years, and each such candi- 
date, irrespective of his educational equipment, should 
have had at least two years’ experience in a subordi- 
nate capacity. 





6. The educational provisions of the bill are unsatis- 
factory in many particulars, among which might be 
noted the unnecessary recognition given to correspond- 
ence schools and a lack of clearness in the definit 


educational standards. 


on of 





7. It is inadvisable to recognize any examining body 
other than the one specially created for this purpose 
8. The bill does not distinctly specify that four 








Ss} ex- 
aminations annually should be held in each locality. 

9. The bill contemplates a license to be issued ‘‘ac- 
cording to the qualifications of the applicant,” while the 
act otherwise provides only for a general license. 

10. The bill, in so far as it relates to issue of 
licenses to those engaged in practicing engineering on 





the date when it becomes effective, should not stipulat 
the duration of the ourse given by the engi! ! 

schools whose degree is to be recognized and it should 
not provide for the issue of licenses to those practi 





ing 
engineering and who have not received a degree, ex- 
cepting in cases where the applicant has had at least 
five years’ experience, of which one has been spent in 
responsible charge of engineering work 

Under these conditions your committee recommends 
that the bill in its present form be opposed, and that 
the Society cooperate, in so far as practi 





‘able, with 
other recognized engineering organizations to the end 
that a suitably modified act may be prepared for sub- 
mission to the next legislature 

Signed by the Committee 
April 26, 1910 


The above report was approved by the Board 
of Directors and recommended to the Society for 
its approval. Such approval was voted at the 





meeting of the Society on April and the Pres 
ident, Mr. Arthur S. Tuttle, was authorized to 
appoint a committee of six to represent the Soci- 
ety and to cooperate with other engineering so- 
cieties in this matter 

A special committee was appointed by the 
Council of the American Society of Mechanical 
Engineers at its meeting on April 12 to advise 
the Council what action the society should take 
with reference to pending legislation to restrict 
the practice of engineering. 

At a meeting on April 27, this special com- 
mittee adopted resolutions that the Council re 
quest the New York Assembly to postpone ‘ac 


tion on the pending bill until after the spring 
meeting of the society at Atlantic City, where 
the subject will be discussed. It was also re- 


solved that any legislation affecting the status 
of engineers can be most wisely framed by con- 
ferences between the legislators and representa- 
tives of the national engineering societies, and 
the Council was advised to appoint a committee 
of five to consider any legislation affecting the 
interests of members of the engineering pro- 
fession. 
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Sanitary Condition of Inlet Tunnel Water 

Supplies Immediately after Completion. * 
By JOHN W. ALVORD and LEWIS I. BIRDSALL.+ 

This subject suggested itself in connection with the 
new municipal water-supply at Gary, Ind The water is 
obtained from Lake Michigan through a concrete tunnel 
6 ft. diameter and approximately three miles long. The 
intake crib is located in 41 ft. of water at a distance 
of 1% miles from shore. 

The usual precautions had been taken in the contract 
and by inspection to insure a minimum amount of pol- 
lution during the construction of the tunnel, but never- 
theless there was unavoidably a certain amount of pol- 
lution from both men and animals. This was indicated 
only by an odor of ammonia, noticeable in the tunnel 
after its completion, the tunnel having 
cleaned, plastered, swept 
with contract requirements. 

Mr. Alvord was convinced that the water which was 
to pass through the tunnel would be contaminated for 
a considerable time, and 


been 
and washed in 


carefully 
accordance 


that a serious responsibility 


*Abstract of a paper read at the annual meeting of 
the Illinois Water Supply Association, held at the Uni 
versity of Illinois, March 8, 9, 1910. 

tAlvord & Burdick, Consulting, Hydraulic and Sanitary 
Engineers, 1212 Hartford Bldg., Chicago. 


rested upon the engineers in putting the tunnel into 
use prematurely. He was unable to find that in tun- 
nels similar to that at Gary, more than the ordinary 
methods had been used, nor were there on 
record any as to the purity of the water- 
received for the first few weeks through tunnels 
similarly situated. After .joroughly canvassing the sit- 
uation, the engineers decided to turn the water into the 
tunnel, flush it thoroughly, and watch results closely 
by analytical methods. 


cleansing 
suspicions 


supply 


A laboratory was established and frequent bacteriolog- 
ical tests were made, both of the water in the lake 
(immediately over the intake crib) as well as the pump- 
ing station. The results of these analyses are shown in 
the diagrams, Figs. 1 and 2. The daily pumpage is also 
shown at the top of each table, so that the relation be- 
tween the amount of water passing through the tunnel 
and the bacterial content of the water can be observed. 
The average daily pumpage for domestic purposes at 
this time is only 400,000 gals. The storage capacity of 
the tunnel is approximately 3,200,000 gals. It there- 
fore requires from seven to eight days for water to pass 
from the intake to the pumps under the ordinary con- 
ditions of pumpage. 

Lake water was turned into the tunnel June 24, 1909, 
while the pumps were not started until July 1. The 
water in the tunnel during this period, therefore, re- 


mained at rest and the bacteria had an opportunity to 
increase in number. The sample of water from the 
shaft showed 15,000 bacteria per cc. on June 30, as 
compared with 125 in the lake water at the crib. B 
coli were absent in both samples. From July 1 to 5, 
10,000,000 gals. of water (or three times the storage ca- 
pacity of the tunnel) was passed through the tunnel 
each day. The bacterial count immediately decreased 
in a marked degree, but was much higher than that of 
the lake water. The presence of B. coli was indicated 
in a large number of the samples from the shaft. The 
amount of water pumped daily from July 6 to 14 in- 
clusive, averaged 5,000,000 gals., or nearly twice the 
storage capacity of the tunnel. During this period the 
average number of bacteria per cu. cm. of tunnel water 
were nearly the same as from July 1 to 5, but B. coli 
were practically absent. The lake water showed a very 
small number of bacteria and no B. coli. 

A temporary water-supply at Gary had been derived 
from shallow driven wells in the sand, while the con- 
struction of the permanent inlet was under way. After 
July 14, lake water only was supplied to the city. The 
amount of water pumped daily from July 15 to 20, in 
clusive, was the amount of the domestic consumption 
only, or approximately 400,000 gals. daily. The number 
of bacteria in the tunnel water on these days rose to 


a maximum of 200,000 per cc., while B. coli were shown 
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FIG. 1. 


GARY, IND. (JULY, 1909). 


BACTERIAL ANALYSES OF WATER FROM LAKE MICHIGAN, 
SAMPLED AT THE INTAKE AND SHAFTS OF THE WATER TUNNEL; 


> 








FIG. 2. 


BACTERIAL ANALYSES OF WATER FROM 
SAMPLED AT THE INTAKE AND SHAFTS OF THE WATER TUNNEL; 


LAKE MICHIGAN, 


GARY, IND. (AUGUST, 1909). 
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to be present in a number of samples The lake water 
continued to show satisfactory bacterial counts 


, although 
B. coli were present in several of the samples. Great 
nerease in the number of bacteria occurred during the 
passage of the lake water through the tunnel 


From July 21 to 23, the amount of water pumped was 





‘reased to 2,000,000 gals. per day The bacterial con- 
tent of the tunnel water showed an immediate decrease 
while B. Coli were shown to be absent in all samples. 
The number gradually decreased during the latter part 
of July, and continued fairly low during the month of 
August. Occasionally the presence of B. coli was in- 
dicated in the tunnel water, but in most of the samples 
B. coli were absent. 

Judging from the data for July and August, as given 
above, it appears that with all the ordinary precautions 
for keeping the work of construction free from pollu- 
tion and with the application of the methods ordinarily 
used for purifying a tunnel after it completion, an 
inlet tunnel of this character may still be grossly pol- 
luted and capable of contaminating a city water-supply. 
In the case of the Gary tunnel, it required a period of 
21 days and a total pumpage of 100,000,000 gals. of lake 
water for flushing the tunnel before the construction 
pollution in the tunnel was shown to have been re- 
moved, and the water was made safe for domestic use 

In view of the considerable expense in pumping this 
flushing water, it would probably have been more eco- 
nomical to effect the sanitary requirements with a dis- 
infectant such as hypochlorite of lime, prior to filling 
the tunnel. This plan was considered but rejected in 
favor of the flushing, owing to lack of time to prepare, 
ind perhaps a failure to appreciate the amount of flush- 





ng necessary. 

Owing to the nature of the construction, it was impos- 
sible to introduce a disinfectant into the lake shaft dur- 
ing admission of the water. A plan was considered, how- 
ever, of introducing hypochlorite of lime into the tunnel 
by means of paper bags suspended from the roof, at in- 
tervals of about 500 ft. before water was turned in, it 
being expected that the water would .soften the paper 
and release the chemical, thus uniformly dosing the 
water after the tunnel had been filled It would prob- 
ably be impracticable to apply the disinfectant directly 
to the floor and walls, as in filling the tunnel from the 
lake end, the chemical would be washed to the shore 
end of the tunnel, and the water would be unevenly 
dosed. 

At the time the work was done, some search was made 
through technical literature to find what precautions 
had been taken in other similar work in the numerous 
water tunnels that had been constructed upon the Great 
Lakes, No evidence could be found, however, of any 
record of especial precautions to protect the sanitary 
cnaracter of the water furnished immediately following 
construction. 





A New Water Pressure Regulating Valve 
with Electrical Quick-Opening 
Attachment. 


The valve shown in the accompanying sec- 
tional view is designed to maintain a definite 
lower pressure in pipes supplied with water from 
high-pressure mains. Such a valve is required, 
for example, when a high-pressure service is 
reduced to low pressure for domestic distribu- 
tion. The valve shown is fitted with an elec- 
trically operated quick-opening attachment for 
use whenever the full pressure is needed in the 
low-pressure pipe system, as in case of fire. 

PRESSURE REGULATION.—The essential 
principle of this valve is the same as that of 
& 


other pressure regulating valves* made by the 
same company (the Golden-Anderson Valve Spe- 
cialty Co., Fulton Bldg., Pittsburg, Pa.), although 
the application differs in details and the ar- 
rangement of parts. The pressure-controlling 
element is the helical spring, mounted in a 
bronze sleeve on the top of the valve bonnet at 
the right, which presses down on the upper side 
of the diaphragm. The under side of the 
diaphragm is subjected to the water pressure on 
the low-pressure side of the main valve. The 
water reaches the diaphragm through a small 
port cast in the valve body at the low-pressure 
side, as shown in the illustration. 

The pressure of the spring can be adjusted by 
screwing in or out the threaded cap enclosing 
its upper end. When the water pressure on 
the diaphragm falls below the spring pressure, 
the diaphragm is depressed and pushes open the 


*One of these was described in Eng. News, March 12, 
1908, p. 288. Other types of water pressure regulating 
valves were described in Eng. News, Dec. 28, 1905, p. 
688. 


small auxiliary valve. This opens the passage 
from the small low-pressure port to the pressure 
chamber above the control piston on the uppe1 
end of the main valve stem. 

The main valve stem is shown in its closed 
position in the illustration. The pressure cham- 
ber is filled with high-pressure water which 
enters it through the small port (at the left) 
through the piston. When the auxiliary valve is 
pushed open by the diaphragm, water from the 
pressure chamber escapes through the auxiliary 
valve and the small port into the low-pressure 
piping. As fast as the water escapes from the 
pressure chamber, the control piston is forced 
up by the water pressure beneath it and carries 
With it the valve stem, thus opening the main 
valve, 

High-pressure water then passes through the 
main valve to the low-pressure side until the 
pressure on the under side of the diaphragm 
overpowers the spring and permits the auxiliary 
valve to. close. The water in the pressure 
chamber thereupon reaches the pressure on the 








































Flood Losses in Missouri.” 





The destruction in Missouri during each flood year i 
enormous and startling Until th t 
no effort had ever been made to compilk 
ing the financial loss in Missouri from fl 
to convince the land owners t 
should be made to protect their nd 
floods, this department began the 
show that it was time for action I 
information, blanks were ent to « 





the various counties of the State wher 


during July, 1908, and the results of this special i: 
vestigation in the 48 counties above the Missouri River 
and the ten counties bordering on the south le of th 
river, are herein given. The report howed that a 
total of 1,485,290 acres of land were overflowed last July 
in these 53 counties, and that the crops destroyed were 
worth $18,896,340. 

The destruction in many counties was extremely heavy 
while in others it amounted to only a few thousand 
dollars. Howard, Livingston, Carroll, Davie Atchi 
son, Chariton, Grundy and Holt counties reported loss« 


ranging from $500,000 to $1,500,000 Howard County 
headed the list, with a loss of $1,500,000; Livingston 


County was second, with $1,200,000, and Grundy third 



























with $1,059,840. Daviess lost 
_— a round million dollars 
as —— Carroll, $960,000 and Holt, 
54 $825,000 
>i The loss in the Missouri 
4 River bottom, because of 
>| the 109 overflow, was not 
2 ty .--Diaphragr so great as that of 1908 
=3y 1 This was because many far 
mers were able to thresh 
el and haul their wheat from 
Beg the lowlands in 19 be 
ch Valve fore the flood, which came 
about the iddle of July 
Ys The 1908 overflow caught 
; the farmers just before 
Pressure Chamber } wheat harvest, and destroyed 
—=- all the crops except on a 
| | } few high points. The same 
—_ ee i a was true of the flood of 
j | : J NV 1903. Had the 1909 rise 
" aN = come ten days earlier, the 
‘Control So loss along the Missouri River 
ahs a = would probably have been 
| . y =f < SS augmented at least three 
million, if not five million, 
High \Pressure | Low Presswre dollars. 
hale? “aoe The oe secured for 
his report place the de- 
t Se struction to crops along the 
QQ J ; Missouri River alone at 
| = } $8,629,750. The destruction 
t Mi diet in 1903 and 1908 being 
\ ~<T— ee aes K&S each greater than that of 
i ‘ < 1909, it is evident the loss 
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ANDERSON WATER PRESSURE REDUCING VALVE WITH ELEC- 
TRICAL QUICK-OPENING ATTACHMENT. the destruction 


lower side of the control piston and the main 
valve is closed by the excess pressure on the 
top of the upper valve disk. The balance piston 
and dash pot at the lower end of the main valve 
stem assist the control piston in steadying the 
motion of the valve and in cushioning its closure 

QUICK-OPENING ATTACHMENT.—A second 
auxiliary valve is mounted beside the regulating 
auxiliary on the top of the main valve and ef- 
fects the quick-opening referred to in our first 
paragraph. The opening of this second auxi- 
liary, or relief, valve is effected by closing a 
switch at the pumping station or fire station. 
When current passes through the solenoid, its 
core is drawn down and opens the relief valve 
by pressing on the valve stem. The pressure- 
chamber water then escapes through the relief 
valve to the drain pipe and allows the control 
piston to rise and open the main valve wide 
regardless of the position of the first auxiliary 
valve. The opening of the relief valve puts the 
regulating auxiliary temporarily out of action. 

The normal operation of the valve is restored 
by simply opening the switch which cuts off the 
current through the solenoid. The core is at 
once returned by a spring to the position shown 
in the illustration and the relief valve closes. 
The main valve then returns to the regulating 
position. 








SN to the farms along the 
Missouri River for each of 
these years has averaged at 
least nine million dollars 
Supposing three overflows 
occur during every ten years, 
in that 

time will amount to §$27,- 
000,000 and in 37 years, which is an. average 
life time, it will reach the enormous sum of $100,- 
000,000. 

The foregoing figures represent only the crops that 
were destroyed, and do not include the amount of loss 
caused by soil and fences being swept away, and other 
property damages. 

The channel of the Missouri River, from the Iowa line 
to the river’s mouth, north of St. Louis, is said to be 
about 575 miles long. This indicates the loss each flood 
year to every mile of river channel amounts to $15,600, 
or $46,800 during ten years, and $140,400 during 30 
years. The average cost of constructing new channels 
for small rivers and building levees will not exceed $15 
per acre of land benefited. The average loss in one 
flood year is from $18 to $25 per acre 

The floods by no means were confined to the north part 
of the State, for many counties through which the 
Osage River runs experienced heavy overflows. Bates 
County, near the head waters of that river, had many 
thousand acres flooded and valuable crops were de- 
stroyed. St. Clair, Henry, Dade, Johnson, Camden, Polk 
and other counties in that part of the State each lost 
crops worth from $25,000 to $300,000 The valleys of 
the Gasconade River being narrow, the overflow land 
along it is not extensive, except in a few places. The 
greatest destruction usually occurs in Osage and Gas 
conade counties, but many farms in Maries, Pulaski, 
Phelps and Laclede counties, along the Gasconade River, 
suffer extensively. 

*From “Draining and Leveeing Missouri Low Land,” a 
Supplemental Report of the Bureau of Labor Statistics 
of Missouri for year 1910. 
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Upper Yazoo Levee District has maintained its own lines either undermined and washed away, or lying idle upon 


. . . * ; 
An Emergency in the Life of a River. along its entire fr of 115 miles for four years, and the bank: the unbroken black line is the present river 


By ROBERT S. TAYLOR. has expended in that time $2,544,600 Some other dis- bank, and the honeycombed cross section is the revet- 
What follows is in tt ture of a brief for the Mi . tricts are pretty nearly ready to go it alone likewise ment of brush mattress and stone riprap placed against 
ne TOMO 9 1S 1D i¢ na 2» Ol ¢ riei Tt ne 2 S515- ° be ¢ ? 


: These statements have ference Tay 7 the the bank 
sippi River. This discussion will be confined to facts Phe atements have reference, however, only to the ‘ 


; : 1 : " maintenance of the levees—the embankments themselves The levee here was a heavy, costly embankment stand 
relating to the main trunk below Cairo rher 


} They do not inch the maintenance of the banks on ing on a ne only a few hundred feet wide between a 
two distinct interests ¢t erved—the mer a : : : 2 ¢ 
e +} hannel for navigation nd th eo ¢ ¢) which the 1] ; stand If the people are to take care rapidly caving bank and the head of Lake Bolivar. A 
of the chan to laVvigation, an¢ 1@ pre 10on he ; : , P 

} ; of the levees, the Government will have to take care of branch at that point would have made it necessary to 
alluvial land from overflow, which ill ( : : ‘ : 

: : , the river. The caving bends work their way to the base build a new line many miles in length around the lake 

separately, beginning with the latter . 2 : , agent oe mise é 5 
of the levees and undermine them. It has had that and across the bayou at its foot. The revetment was 
Protection From Overtiow. h 


abit ever since there were levees to be undermined. But undertaken as an experiment in a desperate emergency 
If we take into account ¢ I facts—the area of the 


he greatly increased height of the floods since they It was a surprising success. It held the bank and has 
protected lands, their fertility, the peculiar value of have been confined to the channel, and the correspond- to this day. The great levee stands exactly where it 
their products, the cost of the work which has been ingly increased height of the levees necessary to confine stood when the first mattress was laid 21 years ago 
done, the interests which pen pon it now, and its them have introdi ‘ necessity for the restraint of The original work has had extensive repairs and has 
promise of future usefulness, we are bound to say it is this bad propensity. been extended downstream about one-half of its original 
crevasse is always a serious disaster, but it makes a length. Its present effective length is about 3,150 ft. 


world of difference whether the water goes through with LAKE PROVIDENCE REVETMENT.—A similar, but 


a head of 5 ft. or 15. The usual course in the past has still more serious situation, developed at Lake Provi 
been to retreat when a caving bend threatened a levee, dence, La., 540 miles below Cairo, a map of which i 


and build < p farther away from the bank, con inserted, which speaks for itself. The city of Lake 


the greatest and most beneficent work of reclamation A 
ever undertaken in the world 
The area of land subject to overflow é 

nature is 29,790 sq. miles—equal to five-sixths the area 
of the whole State of Indiana Its reclamation began 
200 years ago, at New Orleans, and continued slowly necting with tl at safe points above and be- Providence was at the head of the lake of that name 
and painfully up river for 150 years with only inter low. This is not difficult when the embankment is low and immediately behind a levee standing on the margin 
rupted and partial success. During the Civil War the ind yund favorable; but there are situations in of the lake within a stone’s throw of which a caving 
levees were practically abandoned After its close their 


whic i s nearly impos . Sometimes a threatened bank was advancing with great rapidity. To lose tl 
reconstruction was undertaken, but with such 


levee tands 1 a narrow st land between a river ree was to lose the city and be compelled then to build 
ess that reat floods went through them and over m and 


a lake, so that further retreat is impossible without a new line around the lake and across two bayous En 
without restraint. 


going around the lake, which 
It was only when the Mississippi iv Commission 
was created in 1879 and the Unit State ame to the 


may require many miles 
I work, and 
aid of the people that real progress was made. The ngineerir diff 


policy of the Commission from the first was to help those 


cultie 


JACK FALLS BA¥Ol 
most who helped themselves most. Under this stimulus 3 
the people, as a rule, did their utmost. The grand result 
has been that since 1882, when ir United States 
money was allotted for levees, about 2,487,000 . yds advance of 
of earth have been put into the embankments; $22,562, by revetment 
o44 expended by the Government, and a much larger sum This word covers any 
by the people through their State and local organiza- of work top cavi 
tions, but which cannot be accurately od, for which the 
we have to show 1,487 miles of levees, which have with- 


1ine 
many, it is commonly a 

stood the floods and protected the valley with substanti wall, or sloping pavement 

completeness for ten years past On the Mississipy j 


¢ 


mit fs a 
combination of r 


The system as it stands to-day is the result of this 
cooperation since 1SS82. The feeble little lines which 


brush mat- 
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tress and stone riprap The 
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MAP OF REVETMENT NEAR BOLIVAR LANDING, MISSISSIPPI. MAP OF REVETMENT NEAR LAKE PROVIDENCE, LA. 


existed before that date have been washed away or mattress 





is made from willow brush woven into a fabric couraged by the previous success at Bolivar, work was 
buried under the embankments which have been built two or three hundred feet wide, a foot and a half thick, begun here in 1894 It has had extensive repairs and 
over them. The work is just beginning to demonstrate and a thousand feet or more in length, which is laid on upstream extensions until it is now nearly 2% miles 


ts value The people are alive with new hope and con- the underwater ce of the bank, reaching from the long, but it has done its work well and has been a good 


toe of the slope. Above the low- investment. The long line of old levee location shown 
water line‘the bank is graded to a flat pitch and covered on the map where once stood a flood-defying embank- 
mously The work of surface drainage is under rapid with a thick riprap of loose, broken stone. ment which has been swallowed up by the river is 
headway. In a few years this whole area will have no The making ar lacins f these huge brush mats is a grim testimonial to the relentless march of a caving 
waste land in it. The abandonment of the levee system an art which has rea its highest development on the bank. 

is no more to be thought of than the abandonment of Mississippi River, and has attracted the attention and ad- ALBEMARLE BEND.—The map of Albemarle Bend, in 
New York Harbor or the Panama Canal. And if it is not miration of engineers all over the world. It has reached Mississippi, between Greenville and Vicksburg, shows a 
to be abandoned, the only sensible thing to do is to main- its present perfection as a result of over thirty years place where nothing has been done as yet in the way 


tain it in as perfect security and permanence as possible of costly effort and experiment. The main object of this of revetment, but 
How is that to be accomplished? 


fidence Railroads are threading the valley as thickly as low-water line 
in New England. Property values have advanced enor- I 


where something must be done without 
paper is to point out its utility on the Mississippi River delay to avert disaster. This map goes into more de- 
While, as stated, the lines have been effective in hold- and the urgent necessity which exists at the present tail than the others, and carries the history of the 
carrying it forward on a more extensive scale changes further back. The fine dotted lines show the 
completeness, they are not yet finished The utmost than heretofore. location of the river in 1882, and the unbroken black 
safety and usefulness of the system will require the ex- To facilitate understanding of the facts to be presented, lines its location at present. It appears to have crossed 
penditure of a few millions of dollars and three or four several maps of typical localities where revetments have its own path three times since that date. The network of 
years’ time yet. Unti! that shall have been accom- been built, or are needed now, are inserted, upon which abandoned levee lines shows the long struggle which has 
plished, the cooperation of the General Government and descriptions of those places will be based. been kept up to get away from the advancing bend by 
he States will have to continue along the same lines as BOLIVAR REVETMENT. -The first revetment built building loop after loop; and the lakes and bayous 
in the past. for the protection of a levee was at Bolivar Landing, outside the present levee show that that struggle has 
The time fs near, however, when the maintenance of in Mississippi, 418 miles below Cairo, in 1888. The ac- reached its limit. It is necessary now either to stop the 
the levees can be turned over to the people who live ompanying map shows the situation. The cartographers’ caving by revetment, or build a new line extending far 
behind them. This transfer has begun already. The symbols are almost self-explanatory. The double jagged back into the country around lakes and across bayous 
*From “Professional Memoirs,” Corps of Engineers, line marked ~ levee” denotes the existing embankment; at an enormous expense and in the face of extreme 
U. S. A., Jan.-March, 1910. the double line with lateral, thorn-like projections at engineering difficulties. 
+Member of the Mississippi River Commission. intervals denotes the location of a former levee now This map of Albemarle Bend is a picture of what will 


ing all floods for a number of years with substantial time for 
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ake place in bend after bend in the Mississippi River 

that lawless stream is allowed to have its way. It 
vould be extravagant, perhaps, to say in all of them, 
nd yet hardly so we give the river time enough. 
he maintenance of the levee system under the burden 





such frequent and never-ending renewalsof the present 
ostly embankments would be hardly possible Even if 
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MAP OF ALBEMARLE 


he cost could be borne, such a system could no om 
nand the confidence necessary to high and enduring 
prosperity. The community would be like an army en- 
amped upon a plain in a hostile country without means 
of defense and liable to attack at any moment. The 
people would be subject to incessant alarms The ex- 
zency presented at Albemarle Bend has its parallel at 
everal other places on the river now, and they will de- 
velop year by year elsewhere until all the actively caving 
vends shall have been securely protected. 

THE GREENVILLE BENDS.—We have here in one 
map the most interesting reach of the river, and one 
yntaining two of its most important revetments, besides 
i third of less importance, and the locality presenting 
ist now the most emergent necessity for another. 
Speaking of bends, here they are—one of the finest ex- 
amples of nature’s engineering which the world has to 
show; so majestic in their sweep, so symmetrical in 
their curves. Guided by no compelling feature of moun- 
ain or rock, they look as though they had been laid 
jut with intelligent purpose to establish the equilibrium 
of forces on which the stability of the channel depends. 
This long sentence requires an explanation. The 
lowing water in the channel has a certain erosive force, 
lepending on its velocity. The bank has a certain re- 
sisting strength, depending on the material of which it 
ig composed. When the erosive force is relatively 
greater, the bank caves. A caving bend tends to return 
upon itself, and by and by it cuts off its own neck. This 
shortens the river by the difference between the distance 
1cross the neck and that around the bend. This produces 
in increase of velocity for a distance above and below 
the cut-off. This increases the caving action. This ex- 
ends the bends, and so lengthens the river and reduces 
ts velocity and diminishes caving. And so, through ages 
ind ages past, the Mississippi has vainly tried to find 
ome equilibrium between the velocity of its current 
ind the strength of its banks which would give it sta- 
bility. It finds this condition in increasing degree as it 





its journey’s end, as a man finds peace in his 
In the lower reaches of the river its slope 
lattens out and its velocity diminishes, while the banks 
ire formed of finer sediments than those deposited in 
he upper reaches, and have greater strength to resist 





rosion. As a consequence, caving is less active and the 
river is straighter. 

The Greenville Bends lie in the region of active bend 
making and neck cutting, as the numerous crescent 
haped lakes in that part of the valley testify. Those 
ire all abandoned bends left inland by cut-offs. The 
Greenville Bends are very old. Since a time when 
he memory of man runneth not to the contrary they 
ave, until recently, maintained through their graceful 
urves their even flow and a _ good channel. But 
1e inevitable cycle of change has overtaken them As 
ong ago as 1888-9 the neck connecting Ashbrook Point 


} 


with the Mississippi shore had reached a dangerous 
tage of attenuation With four such great bends fol- 





the upper one could hardly 
fail to be followed by like disasters at 
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to cave actively 
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front of the city. 


projecting spurs or 


revetment was substituted, and has been maintained since 





with upstream extensions, as needed, and is at present 
about 12,500 ft. long, and in good condition with prom 
ise of permanence It has undoubtedly saved the city 
of Greenville from ¢@estruction and the levees in that 
vicinity from an experience like that shown on the map 
of Albemarle Bend. 

At Panther Forest, in Rowdy Bend, is a new revet- 
ment put in a year ago to protect the levee at that 
place. The point of greatest interest now, however, in 
the Greenville Bends Leland Neck This neck has 
been shrinking slowly for several years, but only within 





the last year set up the somewhat unusual and dan 
gerous action of cutting upward from the lower side 


The map shows the irregular pockets which have formed 





These are not very deep, but in the ca a heavy over 
: : J 





flow across the neck would be dangerous Levees have 
been built, as shown on the map, to guard against that 
overflow. But the situation requires a revetment and 
the urgency for it is very great 

A revetment was begun in 1887, at Cowpen Neck, im 
mediately above the city of Natchez, to prevent a cut 
off at that place. It has been extended progressively as 
necessity demanded until it now covers 21,848 lineal 
feet of bank in two detached sections, with an unpro 
tected gap between them of 1,400 ft., which requires re- 
vetment to make the work complete. That the cut-off 
would have taken place but for this work is certain, and 
that the damages would have been many times the cost 
of it is equally certain. 

At Walnut Bend, Ark., 281 miles below Cairo, a caving 
bend has been working its way for a good many years 
toward the St. Francis tiver, threatening, if un- 
checked, to cut off a considerable section of the lower 
end of that stream. It is necessary to leave open the foot 





of each of the large basins like the St. Francis (which 
contains about 6,000 square miles) for the escape of sur- 
face water into the Mississippi. A cut-off by the Missis 
sippi River into the St. Francis at Walnut Bend would 
give that river a new mouth, expose all that part of the 
basin lying below to inundation and flood the basin 
with backwater for many miles upstream. A revetment 
has been begun and is in progress there to guard against 
that disaster 
Improvement of the Channel for Navigation. 
The only obstacles to navigation in the Lower Mis- 
sissippi are the sand bars. There is an occasional snag, 
but they have 


eased to be the terror they once were; 
they make no serious trouble any more. The natural 
depths over the bars often go down to 4 or 5 ft. during 
the low-water season. By the work done under the 
Mississippi River Commission this was first increased 
to 8 ft., and then to 9 ft. by annual dredging, which 
latter is the depth now named in the law. This is ac- 
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complished by a fleet of nine hydraulic dredges at an 
expense of about § 





0oOoO per annum, or something 
over, exclusive of the original cost of the dredges. 

It is assumed here that the popular movement in the 
United States for the development of internal waterways 
has serious meaning, and that it will take practical 
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When it does, the 
Lakes to the Gulf will be the 
hem all. That part of it lying 
the Ohio will follow the 
probability—cer- 


future. 


he not distant 
the Great 
below the 
certainly channel 


sissippi. In view of this 


the subject of revetment has an interest 
independently of lation to the pres- 
The talk a 14-ft. channel. 


more, but no one 3S. To 


levees. 
maintain a 
leep down the main stem of the Miasis 
possible, and by 
to those by which the 9-ft. 


means similar in a 
channel has 
but they must be far more thorough- 
wide; the 14-ft. channel 
DUO f . To make the 


a 5-ft. bar need be 


hannel 
present 
only 
r one it must be 9 ft. deep. 

is 1,000 sq. ft.; the cross section 
500 sq. ft. At low water the bars 
below 
10se dams will tend to lower 
will tend to 
river. This 
submerged too deeply to 
require dredging. 
water discharge of the river will go down- 
‘his will tend to drain 
require deeper cutting to maintain 


pools above and them. 
t} 

upper pools ¥ in the <¢ t 
lower the whole low-water surface of the 
up bars heret 


which will 


ofore 
obsiruct navigation, also 
The whole low 
tream more rapidly than now 
That 

vigable depth 


about a 


poois 
This shows how foolish people are 
Louis 

it and hold the water in it by locks 
ain a 14-ft 


begin the 


ship channel to St. unless 
channel by dredging, it will be 
work long before the water falls 
say, when it falls to 24 ft. or earlier. It 

sary to transport the dredged material 


t 


tance than at present. One of the 


the work as carried on now is the ten- 
back 


increase that 


sand to run into the cut. The 
tendency. It will be 
deposit the sand farther away from the 
it This, with the increased quantity to 
greatly augment that part of the work. 
The uts will also have much longer, because the 
Undoubtedly there 
width and 
cannot be foreseen. Such a one 

on i the broader bottom 
as 500 ft. the river 
ike a notion to amuse itself, as it does in crossing 
about and 


be moved, will 
to be 

rule, have flat 
diffi 


slopes. 


nding the greater 


a width so great 


ts natural bars—by wandering sub- 


making 
channels here and there. No one can tel 


1 just 
what it will do in that situation It will also be more 
diffi make accident, or or delay 
bound to anticipate that the 


idiary 


good any 
We are 
carry a great commerce. It will not 


slip, 


of dredge boats 
the problem is in the quantity of sand 
It is easy to handle a little of it, 
at which the undertaking would be- 
To a traveler on the Mississippi at low 
iteresting feature of the landscape is the 
up along the channel, 10, 20, 30 ft. 
miles in length and thousands of acres in area. 
them come from, and how 
It comes from the caving bends above, 


does the material in 
get there‘ 
short 


is transported only a distance, to 


as soon as and wherever the current falls 

its ity 
‘he Mississi River it a carrier It 
las t ; carries some fine 
sediments from the Missouri River to the Gulf of Mexico. 
stuff it 


bend and up the 


great freight 


fies its freight to a nice It 
Some bottom out of the 
bar, to leave it there. Inter- 
these it lifts, floats, pushes, or rolls 
ording to their specific gravity and the 
current at the moment. 3ut by far the 
material which forms its 
distance. If the caving 
ars would-speedily shrink to small propor- 

tions. This is the way to a 14-ft. channel-revetment of 
the banks reduce bar building to a 
dredging 
A little cover all the 
aving banks would be to begin at the head and work 
ontinuously downstream. But that is not greatly im- 
Revetments can be put in here and there 
st needed sacrifice. Practically 
done in no other It will take 

ich a 14-ft. channel, even if we begin 

specific depth in view. It will 
partly by 
partly by 
mere 


coarse rolls along the 
next 
mediate between 
he particles ac 
ty of the 
part of the bars is 


moved ily a short were 


st oppet 
minimum, and 
balance. 

economical 


most way to 


portant 
without great 


way. 


necessarily 
dredging, 
revetment. Both 
continuance of work 
on a larger scale—more plant, more 
money. We will not, at 


foot by foot, 
wisely, 

of work will be the 

going on, only 
more least we need not, 
revetments for the 
deepening the channel. Each one will 
a levee line; to pre- 


some years to come, build any 


sole purpose of 
serve a double purpose—to protect 
vent a cut-off; to improve a harbor; to save a city, or 
the like, and, at the same time, contribute to the 
diminution of bar building and the final fixation of 


the bank with that complete control of the river which 
the people of the United States will secure 
whether we in our generation help or hinder. 

As has been stated, the popular demand 
been for 14 ft. from the Great Lakes to the Gulf. 
adverse report on scheme by the Board of 
appointed by Congress to consider it, 


sometime 


so far has 
The 
Engi- 
which has 
been made public, may or may not influence the attitude 
of the advocates of the project. But it must be reck- 
oned with. And in view of it the friends of 
improvements may well consider whether it is 
sary to lay so much stress on 14 ft. or any particular 
depth. The vital end to be reached is to develop water- 
ways as a supplement, or addition to the railroads of the 
country in handling many of 
them as will be useful and as capacious as will be 
profitable. The argument rests on the economy—the 
absolute, unchangeable, everlasting economy of water 
immediate economy in 


that 
neers 


waterway 
neces- 


its transportation; as 


transportation; its freigat costs, 
and its large and far-reaching economy in consumption 
of coal, wood and iron, and the conservation of natural 
resources. As compared with these considerations the 
apparent demand, or want of a demand, to-day on the 
part of shippers for waterway facilities ought not to be 
controlling. 

It is a disappointment to us all that commerce has 
not taken advantage of the increased channel depths in 
the Mississippi from St. Louis to New Orleans as they 
developed within ten years But the 
reasons are not far to seek. The first is the uncer- 
tainty of their permanent maintenance. They depend upon 
annual appropriations by Congress. Those are liable to 
fail. They have failed occasionally in the history of 
the work. It would take millions of dollars to equip the 
Mi sippi River for the commerce it is now ready to 
arry. Capital This hesitation is not un- 
natural in view of the history of the work. Thirty years 
River Commission started out with 
improved channel. We were to 
have 8 ft. from Cairo down in short order. We did not 
get it. We had the art of revetment to learn. Miles 
of our work failed. Years and years were gpent in 
experiments—not supposed to be experiments at the 
time, but experiments as results proved. 

Such experiments are very tedious and long-drawn. It 
takes a whole season to put a revetment in a bend. If 
it holds through the next flood, good. If through the 
next, better; if the next, still better. But the proof is 
not yet. It may do all that and then fail. When it 
goes out, what was the reason; did the river get under 
it at the inner edge and dig out a cave behind it into 
which it slid? Sometimes. Did the water from some 
inland lake or through the sand layers 
behind it and wash out a cave under it, or soften the 
soil so that the whole bank, revetment and all, sloughed 
into the river? Sometimes. Was the structure of the 
mat too stiff and unyielding so that it would not fit 
itself to the curvature of the bank? Sometimes. Was 
it too limber, so that the current doubled it up? Some- 
times. Was there a lack of sufficient stone to hold it 
down? Sometimes. Often and often these 
were asked, and years were spent in answering them. 
Numerous revetments were built and rebuilt over and 
over. Congress became so disgusted that at one time 
forbade the further use of revetments. But it re- 
pented of that folly two years later. 

At last the problem seemed to have found a solution. 
The fascine mat now used very rarely fails. It has stood 
all the tests for fifteen years. But with its stone riprap 
it costs $30, or a little more, per lineal bank foot. Our 
original estimate was $12. And it swallows up willow 
brush at a fearful rate. At the darkest day of these 
discouraging experiences invention gave us the hydraulic 
dredge capable of moving sand at the rate of thousands 
of cubic yards per hour. It has given us the 9-ft. chan- 
nel. It is not strange that commerce became dis- 
couraged. The steamboats and dredges in use wore out. 
Their owners hoped to build larger ones to utilize th 
improved channel and waited. When they got tired of 
waiting they turned to other enterprises. 

Another re: 


have been past. 


hesitates. 
ago the Mississippi 


large promises of an 


swamp seep 


questions 


it 


son why commerce on the river lags is that 
people are afraid of the railroads. It is a curious cir 
cumstance that under the law as now administered, a 
railway may lawfully cut rates to any extent to meet the 
competition of water transportation, as though that 
mode of conveyance were a thing to be outlawed and 
if possible. It may not give a special rate to 
a shipper unless he is in situation to ship his goods by 
water; then it may. It is worth considering whether that 
favoritism ought not to be stopped. 

Another reason why 
opportunity on the 
years past there have been so 
business elsewhere. It is the 
it hard to man our 
sailors. 


destroyed, 


commerce delays to 
Mississippi River is 
many 


improve its 
that for ten 
inviting fields of 
thing that makes 
merchant marine with American 
There are too many better jobs on land. River 
navigation waits on the initiative of individual men. 
Each man accommodates himself to existing conditions 
If the railroads overcharge him he grumbles, but pays 
the rate. If his business suffers from delay 
portation, he puts up with it. 
courageous, optimistic 


same 


in trans- 
It will take some strong, 
man, or group of men, to make 


a start in the navigation of the Mississippi below Cairo. 
Once started on a foundation of confidence it will grow. 

If there were a channel 10 ft. 
New Orleans to-day with public 
manence, it would be crowded 
years. If we postpone work for a ‘‘demand’’ and dis- 
cover no demand until we see men standing on the bank 
with money in their hands, there will never be any im- 
God Almighty did not wait for a 
demand from commerce before He made the Great Lakes 
of the Mississippi River. The 
people who live in its alluvial 
floods; men are afraid of its bars. 
habitants are just 
water has 


deep from Chicago to 
confidence in 
within ten 


its per- 


with boats 


proved waterways. 
Everybody is afraid 
afraid of its 
The in- 
courage. The 
years. But an 
extraordinary flood, a few bad crevasses and the inun 
dation of 4,000 or 5,000 square miles would plunge them 
into a despair from which it would take a long 
time to recover. We have had a ‘)-ft. low-water chan- 
nel below Cairo nearly all the time for a 
than ten years. But it has not 


valley are 
steamboat 
beginning to take 


been held at bay for ten 


again 


little less 
trust- 
There have been some slips in the management 


been entirely 
worthy. 
of the dredges and some bars have gotten ahead of u3 
for a few days a few times. Not often, 
but enough to keep alive the sense of uncertainty. So 
men who would build big boats to navigate it wait, and 
keep waiting. 


nor for long, 


There is a wiser way which our fellow-citizens of Kan- 
sas City are taking. They organized a million- 
dollar corporation there to construct and operate on the 
Missouri River a line of 


have 


freight boats adapted to navi- 
channel just as it is. 
light draft, ample 
feature of construction to 


gate its shallow 
have low motive power and 
every accommodate them to 
the conditions which exist in the Missouri, just as the 
Germans have done on the 


They are to 


decks, 


Rhine. They have enlisted 
the services of experts to design a steel boat for the pur- 
pose and they expect to make it go and make it pay, and 
tuey will. That is the way to get there—turn your face 
in the right direction and start. 

We shall have, or ought to have, in this country some 
day an infinite ramification of navigable waterways, from 
with 
Mississippi, 


the little ones, their shallow motor boats, to the 
lordly with its broad, stable, improved 
channel somewhere from 14 to 20 ft. deep. We will not 
run ocean vessels or lake vessels in our rivers and 
canais, but boats suitable to them. We shall 
the art of freight handling and 
the point that will reduce the cost of 
boat, or boat to land, to an 
With our waterways, 
ways 


develop 
to 


terminal facilities 


transfer from 
boat to unimportant 
amount. 
trolley 
transportation, as we 
the present and that 
of study, 


our railways, and our 
shall beat the 
lave in everything else. 


combined, we world in 
Between 
consummation, however, are years 
discussion and preparation. 
ready to proceed now with work 
that will have its useful part in the final scheme, what- 
ever form that may take, and that is on the banks of 
the Lower Mississippi. 


experiment, Only 


at one place are we 


It would be worth while to do it if there were no al- 
luvial valley to protect—just to build up confidence and 
lead the way to the large improvements to come. But 
when we take into account the 
property and prosperity which 
money which has been 
which would attend 
pensableness to their 
ments which will 


levees, the 
depend on 
invested in 


lives and 
them, the 
them, the disasters 
destruction, and the 
preservation of the 
contribute to the 
we have a case of emergency the 
more words would weaken 
What is 
brief is 


their indis- 


Same revet- 
improved channel! 
statement of which 
rather than strengthen. 

needed—and that is the point to which this 
directed—is no great sum of money at once, 
but something like two million dollars a year in addi- 
tion to the usual appropriations for the 
Mississippi in form of regular and 
vision for five or ten years to come. 


past Lower 


some unfailing pro- 





A SUPERANNUATION SYSTEM for civil 
Canada has 
Civil 
The committee 


servants in 
been recommended by the 


Administration of the 


Committee on 
Canadian 
declares that a system of 


Service Senate 
superannua- 
necessary in 
principle of contri- 
, and offers a bill providing 
for the retirement of civil servants between the ages of 
60 and 70. The Government may order the retirement at 
60, and the servant 
The retirement 


tion is not sirable, but 
the public interest. It 
butions by the 


only absolutely 
favors the 


beneficiari 


may retire of his own motion at 65 
becomes compulsory at 70. The act, if 
adopted, would affect a large number of engineers in the 
government service 
: °° 

A CONFERENCE ON UNIFORM WATER-WORKS AC- 
counts and reporis will be held at the New Willard Hotel, 
Washington, D. C., May 24 and 25, 1910, 
auspices of the U. S. Bureau of the Census. 
utility 


under the 

Various 
have been 
asked to send representatives to the conference, and an 
invitation to attend has 
interested in water-works 
mation may be obtained 
Statistician in charge of 
Washington, 


state water and public commissions 


been extended to any and all 
accounting. Further infor- 
from Mr. L. G. Powers, Chief 

itistics of Cities, Bureau of 
the Census, 
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Annual Meeting of the American Water 
Works Association. 


The thirtieth annual convention of the Ameri- 
can Water Works Association was held at New 
Orleans, La., April 26 to 30. Considering the re- 
moteness of the meeting place for most of the 
members, the attendance was large. No quali- 
fications need be placed on the thoroughly repre- 
sentative character of the membership in at- 
tendance. The program was less full of papers 
than those of the past few years, but that was 
in many respects advantageous. The meeting 
is a whole was considered a notable success. 

Prof. Wm. P. Mason, of Troy, N. Y., remarked, 
in his presidential address, that as between the 
presentation and discussion of technical papers 
ind the informal interchange of personal opinions 
the latter was the more important function of 
such a convention. He spoke of the desirability of 
permanent headquarters, a water library and a 
research bureau, all for the benefit of members. 
He referred specifically to a scheme now on foot 
by the George Washington Memorial Association 
for a building in Washington, D. C., to be oc- 
cupied by scientific societies. As became ap- 
parent later on (see cOmmittee reports) the 
financial condition of the association gives no 
hope for permanent headquarters in the near 
future. 

2apers and Discussions. 

ELECTRICITY IN WATER-WORKS PUMP- 
ING.—Mr. Chas. B. Burdick, of Chicago, reviewed 
this general subject and presented facts and 
figures regarding a number of installations. For 
the most part the paper was based on personal 
experiences. . 

At Gary, Ind., producer gas is used to generate 
electricity to drive four 5,000,000-gal. pumps. 
Two of these pumps are for domestic service 
and work under 75 lbs. head. In case of fire the 
two fire pumps act as boosters to the others, 
adding 50 lbs. pressure. .At Niagara Falls con- 
tracts for current to drive pumps have been 
made with two companies: one for regular ser- 
vice, the other for emergencies, only. Four miles 
of underground conduits are used in an import- 
ant factory in electric pumping. Various plants 
near Chicago were also described. 

MUNICIPAL IMPROVEMENTS AT NEW OR- 
LEANS.—Mr. Geo. G. Earle, General Superin- 
tendent of the New Orleans Water and Sewer- 
age Board, gave an interesting and impressive 
account of the water-works, sewerage, drainage, 
paving and other improvements successfully car- 
ried out by the city in the last ten years or so. 
These have involved a complete system of 
water-works, with pumping, purification and dis- 
tributing systems; likewise a sewerage system 
de novo, as well as the reconstruction of an old, 
small and inadequate surface and sub-surface 
drainage system, with many pumping plants. 
The various improvements have already cost 
some $37,500,000, and it is expected that $25,- 
000,000 more will be expended within the next 
few years. 

WATER METERS.—Two papers dealt spe- 
cifically with water meters. The first, by H. 
B. Rudisill, of Anniston, Ala., told how the 
Anniston Water Supply Co, managed to install 
meters against the legal opposition of the city 
authorities. The State courts decided that while 
the rates for water were fixed in the contract 
(flat rates) yet the contract contained no au- 
thorization of waste, and that the company had 
a right to charge for water used or wasted in 
excess of a reasonable quantity. The company 
then began to install meters and had placed 
about 250 in the sidewalk when the city council 
passed an ordinance prohibiting the disturbance 
of sidewalks to set meters. By this time the 
metered consumers had found that meters low- 
ered rates and entered a protest against a re- 
turn to the flat-rate system. This brought the 
council to a state of willingness to permit the 
universal meter system. At present all con- 
sumers are metered. With an increase of 25% 
in number of consumers since Jan. 1, 1906, the 
water pumpage has been reduced from 3,000,000 
to 1,500,000 gals. a day, the coal consumption 


from 8 to 5 tons a day, the pumping staff from 
five men to three men and the hours of station 
operation from 24 to 12 per day. The revenue 
was temporarily reduced but is now greater than 
ever before. 

Practical experience in the care of water 
meters was detailed by Mr. A, W. Cuddeback, 
of Paterson, N. J. The author believed meters 
of too large size are used, particularly for do- 
mestie service. The control of the meter should 
be in the water department. Meters should be 
tested every time they go to the shop, beginning 
when they are new. Each meter should be given 
individual consideration, in the light of its ser- 
vice conditions. In Paterson each meter reader 
has an audiphone, for the detection of water 
flowage not registered by the meter. It is of 
great importance to have experienced meter 
readers. They may well be encouraged to con- 
tinue in service by liberal salaries. No meter 
reader should read the same meter twice in suc- 
cession. Changes in route are an aid to ac- 
curacy in readings. The meter routes under Mr 
Cuddeback provide for reading 110 to 150 meters 
in eight hours, with an average of say 120; all 
meters are in cellars. 

THE SPRINGFIELD WATER-WORKS.—Mr. 
Allen Hazen, of New York City, described the 
new water-Ssupply works of Springfield, Mass., 
with the aid of lantern slides. He also showed 
some Panama Canal views and heartily endorsed 
the way that work is being carried out. 

CONSERVATION OF POTABLE WATERS. 
Secretary Diven urged that water companies 
and municipalities alike take a long look ahead 
both for securing ample supplies and to guard 
against contamination. State regulation and 
conservation would be more efficacious than local 
action. Rival claimants for water were said to 
be hydro-electric plants, irrigation works and in- 
land waterways. Of these the first seems to be 
the most serious. The author endorsed forest 
preservation and re-forestation and urged meas- 
ures to prevent the further contamination of 
public water-supplies. 

THE COST OF FURNISHING WATER.—Mr 
Daniel W. Mead, of Chicago and Madison, Wis., 
sent a paper which led to much discussion. The 
author set forth the now quite generally ac- 
cepted principle that water rates should produce 
a fair return on capital, provide for depreciation, 
for operation and maintenance, and yield a rea 
sonable profit. Most of the paper consisted of 
a review of an attempt on the part of the city 
of Chicago, a few years ago, to compel a water 
company in an annexed district to reduce its 
rates to the level of those charged by the city. 
An analysis of the costs and revenues of the 
company and of the city showed that the com- 
pany was entitled to higher rates than those 
charged by the city, and the courts so held 
Finally the city bought the plant. The analysis 
mentioned also showed that the city was losing 
money on its water-works on account of not 
making sufficient allowance for capital charges 

Mr. A. P. Folwell, New York City, said com- 
parisons of rates charged by cities and compa- 
nies are unfair. In support of the assertion he 
stated that the latest U. S. Census bulletin on 
statistics of cities (1907) shows that of 1387 mu- 
nicipal plants in the larger cities of the country 
only 12 were operated at a profit in 1907. This 
conclusion was reached after reducing the finan- 
cial operations of the various works to a com- 
parable basis, in accordance with the Census plan 
for that purpose, which plan includes allowances 
for capital charges, taxes, and various items 
generally ignored by cities, but which are es 
sential for comparative purposes. 

A member from Minneapolis said that he had 
maintained that the water-works of that city 
are losing $200,000 a year, instead of making 
the profit claimed. A firm of accountants has 
been employed to ascertain the facts. Mr. John 
W. Alvord said the common belief in Chicago is 
that the city water-works are a money maker, 
but many cost items are left out of account. 
For one thing, the water mains have been paid 
for largely on the assessment plan and interest 
charges are ignored. 


Mr. Dabney H. Maury, of Peoria, said that 
consumer might pay a sma 


a 
ll water bill and then 
as much more out of 


pay two or three times 


pocket to make up for d 





iclencies in his water- 





Supply, as in the purchase of bottled water for 
drinking, extra fire department ch irges and extra 
Insurance rates. Mr. Dow R. Gwinn, of Terre 
Haute, Ind., cited an instance of a man who had 


boasted of his low meter rate but who admitted 
on inquiry that he paid $36 a year for bottled 
water, Several speakers endorsed the plans of 
the U. S. Census Bureau and of the Associ 


ation’s own committee for 


uniform water-works 
accounts and reports. 

A COOPERATIVE WATER-WORKS FRAN- 
CHISE.—Mr. John W. Alvord presented a water 
works-extension franchise modeled large ly on the 
Chicago street-railway settlement franchise (de 
scribed at length in Eng. News, March 10, 
1910). The ordinance was prepared by Mr. AIl- 
vord and Mr. N. A. Partridge, a Chicago Attor- 
ney, for Lake Forest, Ill., in 1908 Although 





Suggested by the city officials it has not been 
adopted by them because it appeared that the 
company would be entitled, under the proposed 
ordinance, to a slight increase in rates. 

The proposed ordinance provided for a deter- 
mination of the value of the physical property 
of the company as of Jan. 1, 1908, by three dis- 
nterested hydraulic engineers chosen by the city 
and the company jointly, “no one of whom shall 
be considered nor shall be the representative of 
the interests either of the said city or of said 
ympany.”’ In like manner either the city or 
the company could call for a readjustment of the 
rates once in any given year. Provision was 
made for the purchase of the works by the city 
at any time at the capital valuation already 
inentioned, plus additional capital invested for 
extensions 

The proposed ordinance stipulated that the city 
might determine what part of the income of the 
company should be paid by the city itself and 
what part by private consumers 





the relative 
parts to be one-third and two-thirds, respectively, 
until otherwise fixed. 

The rates in toto were to provide for operation 
and maintenance; a surplus fund to “pay for 
all necessary replacements and renewals;” in- 
terest on the capital investment (raie to be 
igreed on); the annual sinking fund payments 
Which at 3% compound interest would make up 
an amount equal to the capital value of the 
Woiks, with additions, thirty years after the 
date of the franchise. 

Any surplus income after making the pay 
ments indicated would be divided equally be- 
tween the city and the company The sinking 
fund mentioned would be paid to the company 
at the end of the 5U0 years, whereupon the works 
would become the property of the city. In event 
of purchase, before the expiration of the fran- 
chise, the then amount of the sinking fund would 
be deducted from the amount to be paid by the 
city for the works. 

An annual financial report by the company to 
the city, proper audit of accounts and city con- 
trol over water-main extensions were also pro 
vided for 

MUNICIPAL OWNERSHIP.—Sensible remarks 
on this subject were sent to the convention by 
Mr. Park Woodward, until recently general man- 
ager of the city water-works of Atlanta, Ga. 
Mr. Woodward's conclusions were that the only 
way to run a municipal plant successfully “is to 
eliminate politics absolutely, and pay no atten- 
tion to public criticism.” Where this is impossi- 


ble private ownership would be “better and 
safer,’ provided the companies could be so con- 


trolled as to prevent their harging excessive 


FIRE SERVICE WATER-WORKS, WINNI- 
PEG, MAN.—A special fire-protection system, in 
stalled in 1907-8, was described by Mr. H. N. 
Ruttan, of Winnipeg. Water is taken from the 
Red River. Local conditions led to the use of 
producer-gas engines, with a reserve connection 
with the city gas mains Six Crossley, two-cyl- 





inder, tandem engines, four of 540 and two of 250 
HP. each, drive six triplex, direct-acting pumps. 
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There are eight miles of 20 to 10-in. mains, and 
$5 fire hydrants. The total cost of the system 
Was $943,025, divided as follows: land, $58,550; 


buildings, $179,141; intake, 
$396,003; distribution 
$10,311; 
(estimated), $44,948. 

CREOSOTING ALGAE.—Mr. 
Miss., volunteered an 
way of 


river $28,913; ma 
$226,055; 


interest 


chinery, system, 


miscellaneous, engineering and 
of Meri- 
un- 
water 


Willcox, 
dian, account of an 
The 
supply is from an impounding reservoir 23 acres 
in area and 18 to 2 ft. in depth. 
past 1] 


usual dealing with 


algae. 


For three years 


gal. of creosote per acre of reservoir sur- 
face has been admitted to the reservoir early in 
the spring If algae appear during the season 
creosote is sprinkled over the areas affected. The 
creosote has a specific gravity of 1.06 to 1.07, 
but parts of it are higher, penetrate only a 


short distance below the surface and then come to 


the top. Creosote is in better favor locally than 
copper sulphate because it is commonly taken 
in the South, and that in larger doses propor- 
tionately than are applied to the water. From 
the reservoir the water goes to a coagulating 
basin, where it receives 0.3 to 0.5 grains of sul- 
phate of alumina and then passes to mechanical 


PIPES 
Willis B. 


brief 


UNDER RAILWAY TRACKS.—Mr. 
Durlin provoked much discussion by a 
paper describing his experience in pipe 
The city formerly 
cases, but a 
people expressed a pref- 
and much 
After a while 
These the water 
board has refused to pay, on the ground that the 
company merely protecting its own prop- 
erty. Mr. Durlin appeared to be of the opinion 
that the city should part of the 
expense. 
Both 
followed great 
such cases in various cities, with rulings of more 


work under tracks. 
protected the 
years the railway 
this. This 
heavier track protection followed. 


railway 


tracks in such few 
back 
allowed 


erence to do was 


the railway began sending bills. 
was 
least 


bear at 


the and 


showed 


the long discussion that 
diversity of practice in 


paper 


ir less legal force on each side. 
FORMULAS FOR MAKING WATER RATES. 
After laying down some of the items which he 
thought should enter into charges for water, Mr. 


J. W. Ledoux described a hyperbolic and a 
straight line formula for determining meter 
rates in accordance with certain guarantees 


which he believed might well be required of con- 


sumers. The net results were sliding scales of 
rates. For instance, the consumer who guaran- 
teed to use $1,000 worth of water per year was 
given a meter rate much less than one who 
agreed to use only $50 worth. 

ASSESSMENTS FOR WATER MAIN EX- 


TENSIONS.—Mr. 
extended 


Spaulding, of Springfield, Ill., 
raised an discussion on this subject. 
His city is up to its bond limit and devotes one- 
fourth of its yearly water revenue to extending 
He thought the cost of extensions should 

By this means, he 
make payment 
have with it, 


mains, 
be assessed on the frontage. 
urged, the 
for main 
whereas now they never cease making such pay- 
The this and other times 


would 
and 


consumer one 


extensions done 


ments. discussion at 


during the convention brought out the fact that 
a number of north central and northwestern 


cities levy assessments for the cost of extending 
Minneapolis and St. 


mains, including Chicago, 


Paul. In the latter city, 10 cts. per front foot 
per year is paid for ten years, but, Mr. John 
Caulfield remarked, few people know anything 


about it, as the amounts are collected in the an- 


nual tax levy. At Minneapolis, the cost of 
mains up to $1.40 per lin. ft. is assessed on the 
frontage Several speakers were opposed to 


assessments, some holding that the 


water-main 


cost of water mains should be capitalized like 
other construction costs and others arguing 
that the practice is unfair, and that it is not 
comparable with assessments for sewers and 
pavements, because those who pay such charges 
are not also called upon to pay for the yearly 
service rendered. 

There was also much discussion at this point 
on guarantee of revenue and advances of cost 
of new mains until such times as the extensions 
earn a revenue. The Baltimore County Water & 


Electric Co., Mr. Weber stated, makes real-estate 
developers deposit $1 per ft. of pipe extensions, 


and credits $50 per house using water on the ex- 


tensions. When the credits equal the deposit 
the latter is returned, but deficits at the end of 
five years are forfeited. No interest is allowed. 


In another city, the full cost of extensions must 
be deposited in advance. When the revenue on 
the extension equals 25% of the cost of the lat- 
ter the deposit is refunded, without interest. 

A common practice seems to be to require a 
guarantee of revenue equal to 10% of the cost of 
the extension, but 
emphatically of 
cient. 

QUESTION 
but 
ber 


two members 
that this is 


one or were 


the opinion insuffi- 
BOX.—This box was 
few answers were forthcoming. One mem- 
said he had seen a hydraulic joint-calking 
work and that it broke every bell 


well filled, 


machine at 


tackled. This was offset by Mr. Alex. Milne, of 
St. Catherines, Ont., who said that after seeing 
one in most satisfactory operation in a _ sister 


city he had concluded to use one on four or five 
miles of 24 and 20-in. pipe. 

The life of water mains in salt marshes was 
the only other question from the box that elicited 
useful information. Mr. J. M. Diven said that 
at Charleston, S. C., cast-iron pipe with its top 


at tide level has an average life of about 20 
years. Sooner or later pipe under such condi- 
tions becomes sso soft that a knife could be 
pushed through it. Others gave similar experi- 
ences, without specific life. One speaker said the 
only thing to do is to carry pipe over salt 


marshes on pole supports. 


DANGER OF WATER CONTAMINATION 
WHERE SPECIAL FIRE SERVICES AND 
CITY MAINS ARE INTERCONNECTED.—Mr. 
Alex. Milne, of St. Catherines, Ont., forcefully 
presented this danger. Manufacturing estab- 
lishments and the fire insurance interests alike 


were joined of late in furthering the installation 
of private fire protection systems, auxiliary to 
the regular water-supply. Oftentimes the special 
supplies are from grossly polluted sources. Spe- 
cifications for these special systems are gener- 
ally drawn by the underwriters, but the actual 
supplies are usually furnished and put in place 
by private contractors. One or more check 
valves are generally called for, under the as- 
sumption that such valves will be absolutely 
tight on delivery and after use. Mr. Milne was 
of the opinion that check valves cannot be re- 
lied on for tightness, and cited instances in sup- 
port of his view. The possibility of the best of 
check valves getting out of order constitutes a 
danger of water contamination which should be 
avoided wherever possible. Where such valves 
are used, frequent inspections for leakage should 
be made. Mr. Milne’s practice is to insert a serv- 


ice cock between the check and post indicator 
valves. 
Mr. Robert J. Thomas, of Lowell, and Col. H. 


N. Ruttan, of Winnipeg, both cited instances of 
typhoid outbreaks due to the kind of intercon- 
nections under discussion. Mr. E. J. Peck, of 
Hartford, Conn., said the Pratt & Cady Co., of 
that city, had recently designed a double check 
valve. Installations of these are inspected for 
leaks at frequent intervals by a young- engineer. 
Small leaks have been found once or twice only. 


WATER SOFTENING AT McKEESPORT, 
PA., AND WINNIPEG, MAN.—A paper dealing 


with certain phases of the water-softening plant 
put in operation at McKeesport late in 1908 was 
sent by Mr. Alex. Potter, of New York City. The 
water at McKeesport has jumped from a hard- 
ness of 110 at 4 a. m. to 510 by 8 or 9 a. m., and 
in the same period the acidity has risen from 30 
to 210. The acidity is due to mine water dis- 
charged into the tributaries of the Youghiogheny 
River, and to waste acids from galvanizing 
works. While local conditions render compari- 
sons useless unless great care is observed it may 
be noted, the author states, that the McKeesport 


plant costs about $10,000 per year for interest 
and $30,700 for operation, making $40,700 per 


year for treating an average of 4,000,000 gals. 
per day. This is more than balanced by the fol- 
lowing annual saving: $15,000 per year on re- 
paving at curb connections; $35,000 per year to 





consumers on plumbing repairs; $6,090 in coal 
en account of reduced water consumption; $3,000 
in plant repairs; $10,000 in soap and soap com- 
pounds; $20,000 per year on fabrics laundried. 
This makes a total of $89,090 saved against $40,- 
700 spent. 

The number of plumbers in McKeesport fell 
from 156 to 46 within four months of the time 
the plant was put into commission and has con- 
tinued at about the lower figure since. 

Softening at accompanied by 
filtration. The filters failing to produce any re- 
duction of the bacteria in the settled water, Mr. 
Potter suggested the use of hypochlorite of lime. 
This was begun in October, 1909, and has con- 
tinued since. The result has been an almost 
sterile water, and the use of a coagulant has 
been discontinued. From 2% to 12 Ibs. of hypo 
chlorite per 1,000,000 gals. has been used, and the 
average has been about +4 lbs. The hypochlorite 
is admitted to the water about an hour in ad 
vance of the soda. 

A question from Mr. A. Folwell, of New York, 
gave rise to some interesting information from 
Col. H. N. Ruttan regarding the softening plant 
at Winnipeg. When the plant was first installed 
there were deposits in the pipes. It was- con- 
cluded that there was not sufficient time for the 
action of the lime. Aeration and a current of 
COz were provided and all the lime was then 
taken up. The plant was run some eight years 
without trouble. It was discontinued when the 
consumption increased to double the designed ca- 
pacity of the plant, or from 2,500,000 to 5,000,000 
imp. gals. Doubtless it will be enlarged and re- 
opened some day. It cost the consumer $3 per 


McKeesport is 


year and saved him ten times that amount. The 
water treated is from wells and has a hardness 
of 400 parts per 1,000,000; of this, 68%, perma- 
nent hardness was removed. 

WATER-WORKS ADVERTISING.—An adver- 


tising campaign to secure consumers and to cor- 
rect popular misconceptions was conducted in 
1909 by Mr. Dow R. *Gwinn, President of the 
Terre Haute Water-Works Co. It appears that 
a large percentage of the people of Terre Haute 
were still using private wells and without plumb- 
ing fixtures until recently. Mr. Gwinn’s paper 
contained copies of a large number of advertise- 
ments carried in the three local papers. 


OPERATION OF THE SETTLING BASINS, 
RICHMOND, VA.—Mr. E. E. Davis, of Rich- 


mond, presented the final paper. The basins in 
question were first operated on Dec. 22, 1909, as 
plain settling basins. Since early in January, 
1910, alum has been used as a coagulant. For 
the month of March the bacteria were reduced 
by 78%. Using the presumptive test for B. coli, 
positive results were obtained from raw water 
and negative results in 0.1 c.c. of the water after 
coagulation and sedimentation. In larger sam- 
ples of the filtered water B. coli were sometimes 
found, but the positive results were few as com- 
pared with the river water. The cost of operat- 
ing the basins averaged $1.44 per 1,000,000 gals. 
in March. 

OTHER PAPERS.—A few other papers were 
on the program or came in during the conven 
tion and were read by title, including: ‘“Sug- 
gestions as to Water-Works Fire Efficiency,” by 
W. H. Glore; “Experience with Cement Mains 
at Rahway, N. J.,” by Mr. Bishop; and “Re- 
moval of Iron in Organic Combination.” 


Committee Reports and Other General 
Business. 
ELECTROLYSIS.—Mr. Dabney i. Maury, 
chairman, reported that on June 1, 1909, a new 
report was filed in the Peoria electrolysis suit. 
The master to whom the case had been re-re- 
ferred for taking new testimony held that there 
had ‘been no change in the conditions affecting 


electrolysis since the first hearing [the case 
opened some twelve years ago.—Ed.]. There was 
no known method by which the complainant 


[the Peoria Water Co.] could keep 
current off its water mains. It is reported that 
the case will be reargued soon. Several mem- 
bers expressed themselves as of the opinion that 
many trolley companies, if rightly approached, 
willingly settle electrolysis damage claims, but 


the trolley 
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Mr, Maury said that this applies chiefly to minor 
claims, and that when the damages claimed are 
large the street-railway companies force law 
suits. Mr. John Caulfield said that an electro 
lysis suit compromise was effected at St. Paul 
some years ago, but the trolley company had 
failed to follow the recommendation of the engi- 
neer engaged by the city, and a new suit had 
been brought. 

DEPRECIATION.—Mr. John W. Alvord, chair- 
man, presented an interesting progress report. 
The committee has collected hundreds of cards 
giving specific information on the depreciation 
ff the various parts of water-works plants. Most 
of the .cards show short lives of structures, those 
reporting not seeming to understand that reports 
on long-lived structures are also desired. The 
Knoxville water-rate case, Mr. Alvord = said, 
showed the importance of including depreciation 
allowances in water-company charges for 
water. He also thought such allowances were 
important in the case of municipally-owned 
plants. The author divided depreciation charges 
into (1) physical; (2) functional and (8) contin- 
gent. The straight-line rather than the sinking 
fund method of determining depreciation charges 
was recommended as the simpler of the two. 

UNIFORM ACCOUNTS AND REPORTS.—Mr. 
Albert H. Wehr, chairman, presented a printed 
report which made a good-sized book. It in- 
cluded a complete system of accounts, intended 
to cover all possible conditions, and was accom- 
panied by equally complete explanatory matter. 
In general, the scheme is in accord with that 
of the U. S. Bureau of the Census. Mr. Wehr 
and the incoming president were authorized to 
attend a conference on this subject called by the 
Census Bureau for May 24 and 25. 

FINANCE.—Through Mr. H. A. Keeler, Chair- 
man, the committee reported a deficit of nearly 
$3,500. It was recommended that an assessment 
of $5 per member be levied, leaving it optional 
with those who made special subscriptions last 
year whether or not they pay the assessment. 
It was also recommended that printing papers in 
advance and supplying authors free copies of 
their papers be discontinued, and that the pub- 
lication committee be given discretionary au- 
thority in cutting down both papers and discus 
sions. These recommendations were endorsed 
by the executive committee and adopted by the 
convention. 

REORGANIZATION.—In view of the deficit 
just mentioned this committee advised that no 
present action be taken on permanent head- 
quarters and allied schemes for expansion pro- 
posed a year ago. Mr. Dabney H. Maury, of 
Peoria, is chairman .of this committee. 

SECRETARY-TREASURER.— Mr. John M. 
Diven reported a present membership of about 
950, including members elected up to the second 
lay of the convention. This was a net gain of 
about 50 members during the year. 

OTHER COMMITTEES.—Progress reports were 
made by the committees on Fire Protection and 
on Water-Works Standards (Chas, A. Hague, 
Chairman). A new committee was created to 
further the movement for a national bureau or 
department of health, the committee to urge that 
the proposed bureau be given reasonable control 
if the pollution of interstate streams; and the 

mmittee to have power to cooperate with simi- 
lar committees from other organizations. Messrs. 
Theo, A. Leisen, Louisville, Ky., M. N. Baker, 
New York City, and M. R. Sherrerd, Newark, 
N. J., were appointed as members of the com- 
mittee. 

ELECTION OF OFFICERS.—Mr. John W. 
Alvord, of Chicago, was advanced from the 
first vice-presidency to be president, the four 
‘ther vice-presidents were moved up a_ notch, 
and Mr. Geo. G. Earle, of New Orleans, was en- 
thusiastically chosen as fifth vice-president. Mr. 
John M. Diven was reelected as Secretary and 
Treasurer. 

NEXT MEETING PLACE.—By a vote of 86 
to 80 (some scattering besides) Rochester, N. Y., 
won as against Richmond, Va. Many remarked 
that the perfervid and extended pleas of a repre- 





sentative of a Richmond commercial organization 
lost that city many votes. 
MISCELLANEOUS.—There were interesting ex- 
cursions to the city water-purification plant, ete. 
and no end of good entertainment of various 
sorts. Interesting exhibits of water-works ap- 
pliances were held under the auspices of the 
Water-Works Manufacturers’ Association, which 
also looked after the entertainment of members 
and guests. 
——_— ——at 


An Odd-Shaped City Made Still Odder: Los 
Angeles, Cal. 
By L. R. W. ALLISON.* 
In Engineering News of Sept. 23, 1909, page 


320, the odd shape of Los Angeles was com- 





mented upon. Three annexations since that date 
have made its outline of even more peculiar 
shape, as shown in the accompanying sketch 
map, which proportions the municipality as it is 
to-day. 

Sections “A,” “B” and “C” are those to which 
the above issue of Engineering News called at- 
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The Latest Addition to the Odd Shape of Los 
Angeles, Cal. 


tention, Los Angeles, Wilmington and San Pedro, 
respectively. Portion “D,’” known as the “Cole- 
grove-Arlington’” Extension, became part of the 
city late in 1909, by an election ratio of 214 to 5. 
Section “KE,” taken into the mother city on Jan. 
24, 1910, by a vote of 20 to 1, was formerly the 
incorporated city of Hollywood, a suburb of 2,- 
500 acres. It brings to Los Angeles a population 
of 5,000 and a property assessment of many mil- 
lions. On Feb. 4, 1910, a third election brought 
portion “F’’ into the greater city; this section 
Was previously known as East Hollywood, Ivan 
hoe, Tropico and Griffith Park, this latter 
(Griffith Park) gives to Los Angeles a park of 
3,015 acres—the largest municipal park in the 
world. 

The territory now covered by Los Angeles is 
over 100 sq. mi., with an assessed valuation in 
the hundreds of millions. The Port of Los 


*1353 West 30th St., Los Angeles, Cal. 


Angeles (San Pedro) is to be on the line of the 
new Mexican Pacific Railway, which will extend 


for JUO miles along the west coast of Mexico, the 
richest territory on the American mtinent. As 
noted by the custom records made public in 
February, this port is the greatest lumber-re 

ceiving station in the world, with receipts fo: 
the year 1909 of $511,084,000; including poles and 
ties, if figured in B. M., it would total ove 


600,000,000 ft 





[After the publication of our first article on 
this subject a subscriber called our attention to 
an ancient and cl ec parallel to th rid shape 
of Los Angeles, due to the same general reason 
as we then mentioned, the desire to make an 
inland city a seaport by annexation The city 
was Athens and th innexed territory was 


the Piraeus.—Ed. } 
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A Proposed Study of Earthquake Causes 
in California. 


A committee, on Rift Belt Deformation, of the 
Seismological Society of America, at a meeting 
of the society held in San Francisco on March 2 
presented a report which stated that earth 


stresses like those causing the 114%} earth shock 


at California still exist and may profitably be 
studied. From this report as printed in the 
“Mining and Scientific Press’ of April 23, the 


following is reprinted: 


The most important fact brought to light by the 
investigation of the California earthquake of April 18, 
1906, is that a condition of stress existed in the earth's 


crust antecedent to the rupture which produced the 


shock. This stress seems to have been effective as a 
slow tortional creep of the coastal portion of the middlk 
Coast Ranges toward the northwest It was relieved by 





a fault rupture along the San Andreas rift at the time 
of the earthquake, the fault-trace being certainly 190 and 
probably 270 miles in length. The relief was effected 
by a forward or northwesterly movement of the portion 


of the earth's crust lying to the southwest of the 





fault and a re e or backward movement to the 





southeast of the portion lying to the northeast of the 
fault, the maximum horizontal relative displacement 
being 21 ft. The fact that similar displacements have 
repeatedly occurred along the San Andreas rift in time 
past is warrant for the belief that the stress operative 
in the earth’s crust up to April 18, 1906, was only 
temporarily relieved by the fault of that date, that the 
stress is a secular condition of the region, and that the 

‘reep of the earth’s crust which it induced will be re- 
newed and will accumulate until it is again relieved at 
some future time by a rupture similar to that which 
occurred in 1906. 

In view of this conclusion it is a matter of the utmost 
importance to geological science that the phenomena of 
creep should be most carefully studied. Such a study 
will doubtless extend through decades and generations, 
owing to the slowness of the movement, and we can 
scarcely hope in our time to fully understand it. We 
may, however, attack the problem in the hope and 
reasonable expectation of arriving at results which will 
be of service to humanity. The first step toward this 
end is the determination of the distribution of the 
stress as manifested by the slow creep of the region 
and the measurement of its amount. This, in the 
opinion of the committee, may be best accomplished by 
establishing series of monuments extending o in a 
direction approximate 
rift at suitable loca! 








ly normal to the San Andreas 





s and determining their relative 





positions by careful survey from time to time. Each 
line of monuments should extend out where possible for 
at least 20 miles on either side of the rift and be com 


posed of stable concrete piers spaced not more than two 


miles apart In the opinion o the committee there 
should be at least three line of monuments, one to be 
placed near the head of Tomals bay, one near the south 
end of the Bay of San Francisco, and one crossing the 
rift where it traverses the south side of the Mojave des- 
ert. The cost of installing. these monuments and es- 


tablishing their position in the first instance would be 


about $5,000. The committee recommends that the 
Society make an effort to secure the money necessary 
for this purpose 

At the San Francisco meeting of the Sies- 


mological Society, above mentioned, resolutions 
were adopted favoring the establishment of a 
National Seismological Bureau with power to 
collect data, to establish observing stations, to 
investigate special regions of the country (such 
as the south Atlantic coastal, Mississippi Valley 
and Pacific coastal regions) and to cooperate with 


other organizations and individuals 
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The Decision of the U. S. Supreme Court in 
the Oberlin M. Carter Case. 


On April 18 the 
final 


U. S. Supreme Court rendered 
decision in the Oberlin M. 
Engineers, to re- 


suit against 


Carter, formerly a Captain of 
portion of the 


with 


cover a moneys received by him 


through collusion Gaynor and Greene, con- 
tractors for river and harbor work in the Savan 
Carter as Engineer. This 
concludes the litigation which began with 
1SS7 The course 
litigation has been followed with so 
interest by 


nah district under 
finally 
the court-martial of Carter in 
of this long 
much engineers that we reprint be- 
low the most important portions of the Supreme 
Court decision: 

This is a bill 
Oberlin M. 


United States, to account for 


which seeks t pel the defendant, 
army of the 
gratuities and 


with 


Carter, late a capti the 

illi a 
profits received by him through collusion 
river and harbor 
nah, Georgia, improvement district. 

In substance, the bill charges that under an 
made by Congress for the improvement of the 
harbor of Savannah certain contracts were entered into 
John F. Gaynor and Benjamin D. doing 
business either in their joint names, or the name of one 


sontrac- 
tors for improvements in the Savan- 
appro- 
priation 
with Greene, 
of them, or as the Atlantic Contracting Co. 

It is charged that Carter entered into a corrupt ar- 
rangement with the said contractors, by which he under- 
took to use his power and discretion in the preparation 
of specifications and advertising and 
letting the same out in such a way as to enable Gay- 


contracts, and in 


nor and Greene to become contractors under conditions 
] profit, and to use his 
discretion in the supervision and 


which would insure them a large 
power and 
acceptance of the 


is then, in 


influence, 
work to their greatest advantage. It 
averred that in consideration of 
uch service to them and the betrayal of his trust he 
should share in the profits and receive one-third of every 
distribution made. It is charged in substance that un- 
der such understanding there was paid 
over to the defendant Carter about $500,000 as his share 
of the profits, and that the converted into 
real estate, bonds, stocks and negotiable notes, and that 
much of gains 
defendants 


substance, 


agreement or 


Same was 


these 
other 


were later placed in the custody 
named in the bill, two of 
hem being brothers of defendant Carter, to wit, Lorenzo 
D. Carter and I. Stanton Carter, who are charged as 
holding same as agents for Oberlin M. Carter. Securi- 


of certain 


n value some $400,000, into which the 


ties aggregating 
larger defendant Oberlin M 
were attached under this 
and other bills, ancillary in character, and placed in the 
hands of a receiver to abide the result of a 
this case. 


part of the share of the 


Carter is said to have gone, 
decree in 


There was a decree in favor of the 
Circuit Court substantially as prayed for. Upon an 
appeal by the defendants and cross-appeal by the United 
States to the Circuit Court of Appeals, the decree was 
affirmed as far as it went, and was enlarged in certain 
matters upon the appeal of the United States. The orig- 
inal defendants have appealed from this last 
far as it was complainant, and tne 
United perfected a cross-appeal with refer 
ence to certain parts of the decree with which it is dis 
ontent 


United States in the 


dex ree s0 
favorable to the 


States has 


Thus the whole case is here as upon a broad 
appeal and the several appeals have been heard upon the 

record, consisting of some thirty printed volumes. 
ts essential to be stated, as sifted out of this 


great record of pleadings and evidence, are these: 
i889 unti 1897, Oberlin M 


officer of engineers in 


From 


some time in Car- 


July 20, 
rising 


brilliant and 
the army of the United 


ter, then 
States, was assigned to duty 
improvements, for which 
made, in the harbor of 
true that the plans, the 

contracts, the character and time of 
ing, and acceptance of 


and placed in charge of certair 
an appropriation had 
Savannah. It is 


been 
undoubtedly 
advertis 
bids, as well as most 
involving the exercise of judgment and discretion during 
the execution of reported to the War 
Department for its approval or rejection. Nevertheless i: 
made out that the action and 
recommendation of a local engineer officer in charge of 
such work practically determined the 
is he had the confidence of his 
within the general 


matters 


contracts, were 


is most thoroughly 
situation so long 
superiors and kepi 
limits of the appropriation by Con- 
work in hand. 

certain contracts prior to September, 1892, 
1896, the Circuit Court found, 
Court of Appeals confirmed the finding, 
that between September 16, 1892, and May 12, 1896, the 
United States, defendant Oberlin M. Car- 
ter, as its disbursing officer, paid to Gaynor and Greene, 
or the Atlantic Contracting Co., a corporation of which 
they owned all of the shares except a few assigned to 
certain kinsmen for organization purposes, on account of 
what we shall hereafter describe as Gaynor and Greene 
contracts, the sum of $2,567,493.48. They also found 
that of this sum $1,815,941.62 was distributed as net 


gress for the 

Aside from 
and subsequent to May, 
and the Circuit 


through the 


profits between John F. Gaynor, Benjamin D. Greene 
and some third person not publicly known to be inter- 
ested. The remainder, $751,551.86, 


bursed by Greene and Gaynor for 


was the 
labor, supplies and 
being the actual cost of the work for which 
he Government had in some way been induced to pay, 
under contracts drawn and supervised by Captain Carter, 
he sum of $2,567,493.48. 

These figures are not 


sum dis- 


salaries, 


books 
Though the 
these contracts extended over a period of 
four years and involved the receipt and expenditure of 
millions, yet the they kept no books 
other than one supplies bought and 
ordinary and that that book 


derived from any set of 
kept by either the contractors or by Carter. 
execution of 


contractors say 
which 


labor or 


related to 

salary 

could not be produced. 
The plan 


accounts, 


under which Greene and Gaynor carried on 
affairs, as 
monthly 


these great shown by the evidence, was to 
payments received from Carter, as the 
Government's disbursing officer, to the payment of the 
monthly 


apply 


expenses and advances which might have been 
made «y one or the other of the contractors, and then 
divide the balance into three parts, one part 
once handed over t¢ 


being at 
Greene, another to Gaynor and the 
third to some third person, who both courts found upon 
the evidence to have been one Robert F. Westcott, the 
father-in-law of the defendant, Oberlin M. Carter, or 
to accounts kept in his name, and that this third was 
ultimately turned over to Carter himself. 

Without any distinct finding as to the method by which 
the Government had been defrauded or as to the extent 
of actual loss sustained, both courts concurred in the 
conclusion that the Government had been defrauded, and 
had suffered great loss. Without any distinct finding as 
to whether one-thirl ol the profits realized had been 
paid over to Robert F. Westcott as a secret partner with 
Greene and Gaynor, or to him as the representative of 
Captain Carter, yet both courts holding 
that, if Westcott was partner in the 
contracts, of the facts, was charge- 
able with partnership relation, and 

if with knowledge he accepted from West- 
the share of profit so received, he was accountable 
to the Government 


concurred in 
interested as a 

uncer all 
knowledge of such 
such 


for all such illicit gratuities or gains. 
this concurrence of opinion upon these ma- 
terial facts the burden rests heavily upon the appellant 
Oberlin M. Carter to satisfy this court that their con- 
cius‘cns are plainly erroneous, or that, conceding the 
facts to be as found, the decree holding him accountable 
is erroneous as matter of law. 

But counsel urged with great force and much 
confidence that the conclusion of both of the courts be- 
low rests upon no foundation, and that there 
has been a great miscarriage of justice in finding that 
Captain Carter was ever in any way interested in these 
contracts or that he ever, directly or indirectly, 
sciously shared in any profits arising therefrom. This 
does not, as we understand it, involve any 
serious denial of the fact that nearly two millions of dol- 
lars were realized as pivofit upon contracts drawn by, let 
out and supervised by Captain Carter at a net cost to the 
contractors of less than one million dollars; nor does it 
involve any serious denial that approximately one-third 
of this abnormal profit was paid over to some third per- 
son not publicly known to have had any connection with 
the contracts or the contractors. If, however, we are 
in error in assuming such a 


In view of 


have 


secure 


con- 


protest 


limitation upon the con- 
tention of counsel, there is no reasonable ground, upon 
this record, for doubting the correctness of the conclu- 
sion reached by the courts below as to either of these 
matters. It may be conceded that no witness proves an 
express agreement between the contractors and Carter 
that he should serve them in the letting or execution of 
these contracts. So far as the principals have spoken, 
they have denied any such agreement. 

But it is said that none of the specific averments of 
the bill as to the methods by which the Government 
had been defrauded were sustained by either the Cir- 
cuit Court or the Circuit Court of Appeals. Thus it was 
averred that Carter had shortened the time required by 
regulations for advertising for bids, that he had made it 
difficult for some intending bidders to secure the plans 
and specifications, that he had deterred others by unduly 
magnifying the risks of the work, that the specifications 
were so drawn as to leave to the Government the option 
of two or more materials of different value, or two or 
more methods of doing parts of the work, or the right 
to substitute one material for another. It was also 
averred that Greene and Gaynor were in advance ad- 
vised as to how such options would be exercised, but 
that other proposing bidders were not, and that by this 
and other artifices Greene and Gaynor were enabled to 
secure contracts at unreasonable prices. It is then 
averred that Carter had collusively and fraudulently in- 
creased unduly the quantity of some materials required 
and diminished that of other kinds; that he had exer- 
cised options reserved in such a way as to greatly in- 
crease the cost of the work and the profit of the con- 
tractors; that he had permitted changes in materials 
and methods of using the materials and of doing the 
work in such manner as to be of disadvantage to the 
United States and of advantage to the contractors, and 


that he had permitted the use of cheap and inferior 
materials and had accepted bad and inferior work. 

Aside from the elusiveness of a fraud well concocted 
and unsuspected while going on, there was in the way 
of the Government in this case the fact that in respect 
to almost everything which had served to add to the 
cost of the work and to the profit of the contracors Car 
ter had confessedly a wide discretion. That he might be 
controlled in the exercise of this by his superior offi- 
cers or by the War Department when important changes, 
modifications or substitutions were made, is true. But, 
in actual practice, this War Department approval was 
largely official and formal when the engineer in charge 
was regarded as capable and 
mendation within the 
the contract as made. 

It was the fact that such an officer in control of such 
work had a wide discretion which at made his 
fidelity of the utmost importance to the Government and 
his cooperation and collusion of such large value to the 
contractors. This discretion was the stumbling block 
in the way of the Circuit Court. It was not easy to 
show in some instances that the work had suffered by 
the substitution of one material for another, or by the 
increase of one kind of mat in mattress work for an 
other, or by one method of measuring or paying for 
mattress work rather than by another. When contracts 
and specifications were elastic enough, as seems to have 
been the case with Greene and Gaynor contracts, to jus 
tify varying interpretations, or full of 
materials or methods, as was the fact here, 
short of conduct or action plainly indefensible as an 
exercise of honest judgment would justify an inference 
of corruption. When to this situation there was added 
the fact that as a whole the harbor improvement had been 
intelligently and scientifically carried out and was ap- 
parently an engineering success, and that this result had 
been reached within the limit of the Congressional ap- 
propriation, it was not surprising that upon this line 
of evidence, considered apart from all other things, the 
Circuit Judge found himself 
and corruption upon the conduct of Carter in 
details which the bill pointed out as the methods by 
which he had enabled a great fraud upon the Govern 
ment to be carried out and by which his corrupt collu 
sion was to be established. 

But the case of the United States against the defend 
ants is not to be determined by the consideration of the 
sufficiency of any one fact or facts, but by a 
judgment based upon the evidence as a whole. The 
learned Circuit Judge very nearly fell into error by such 
a partial view of the case. 


honest and his recom 
limit of the appropriation or o! 


once 


options as to 


nothing 


unable to fraud 


these 


predicate 


group of 


From ultimate error he was 
saved by the subsequent consideration of the principal, 
and really determinative, factors in the namely, 
the abnormal profit which the contractors had in some 
way been able to realize, and the evidence tracing one 
third of that profit into Carter’s hands, with no credibk 
reason for such result. The Circuit Court of Appeals 
took a somewhat wider view of the matter. Thus that 
court said: 


“Under the settled facts above recited, linked with 
cumulative evidence, tending to prove actual knowledge 
on the part of Captain Carter of the excessive profit in 
the mattress work and of divisions thereof with Westcott 
in New York, and complicity in the fraudulent transac 
tions, of which (at one time or anocher) he acquired ap 
proximately one-third of the net proceeds, we are con- 
strained to the belief that the evidence is decisive, not 
only of frauds perpetrated by the contractors, but of 
concurrence and participation therein by Captain Car- 
ter.”’ 


case, 


If it be once assumed that the defendant Carter did 
secretly receive from Greene and Gaynor a proportion of 
the profits gained by them in the execution of the con 
tracts in question, the right of the United States in 
equity to a against him for the share so re 
ceived is made out. It is immaterial if that appears 
whether the complainant was able to show any specifi 
abuse of discretion, 


decree 


or whether it was able to show 
that it had suffered any actual loss by fraud or other 
wise. 

It is not enough for one occupying a confidential rela 
tion to another, who is shown to have secretly received 
a benefit 
show any 


from the opposite party, to say, ‘‘you cannot 
fraud, or you cannot show that you 
sustained any loss by my conduct.’’ Such an agent has 
the power to conceal his fraud and hide the injury 
done his principal. It would be a dangerous precedent 
to lay down as law that unless some affirmative fraud or 
loss can be shown, the 


have 


agent may hold on to any secret 
benefit he may be able to make out of his agency. The 
larger interests of public justice will not tolerate, under 
any circumstances, that a official shall retain 
any profit or advantage which he may realize through 
the acquirement of an interest in conflict with his fidelity 
as an agent. If he takes any gift, gratuity or benefit in 
violation of his duty, or acquires any interest adverse to 
his principal without a full disclosure, it is a betrayal 
of his trust and a breach of confidence, and he must 
account to his principal for all he has received. 
Reading the evidence in relation to Captain Carter's 
conduct in drafting the specifications, advertising, ac 
ceptance of bids, and more particularly bis almost in- 
variable exercise of options and other discretionary pow- 
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ers in the subsequent execution of the contracts let to 
Greene and Gaynor, in the light of the abnormal profit 
realized by them, of which, approximately five hundred 
thousand dollars ultimately found its way into his pos- 
session, we can but entertain a strong conviction that 
his relations with them from the beginning were incon- 
sistent with his fidelity to the United States, and that 
he must account to his principal for every dollar of gain 
or profit or advantage which has been derived by him 
from these contracts. 

The defense against such a conclusion rests upon 
three propositions: 

1. That the affirmative evidence that he abused his 
liscretion and secretly and corruptly favored Greene 
ind Gaynor is not sufficient. 

We shall not consider this. proposition apart from the 
other two, for it is not material whether the evidence 
referred to, considered out of relation to the other 
parts of the case, would or would not make out a case 
of fraud. 

2. That, in view of the great risk attendant upon such 
works, the profit claimed to have resulted was not so 
ibnormal as to justify an inference of fraud, and that 
it was in part due to cheap labor, bordering upon peon- 
age. 

Neither should this contention be considered apart 
fium the chain of evidence, which leads to but one 
inevitable result, namely, that this great profit was not 
legitimate. Looked at, apart from everything else, a 
profit of $1,815,941 upon a job which cost the con- 
tractor but $751,551 arouses deep suspicion, and de- 
mands a clear explanation. That explanation does not 
ippear in the facts of this record. 

3. It is urged that Captain Carter's greatly increased 
personal expenditures during the progress of this work, 
and his acquisition of some four hundred thousand dol- 
lars’ worth of bonds, stock and other property, much 
of which has been impounded in this case as property 
nto which his illicit gains and gratuities have been 
traced, arose from the generous bounty of Robert F. 
Westcott, and that Carter was ignorant of any interest 
Westcott had in the Greene and Gaynor contracts, and 
of the fact, if it be a fact, that Westcott’s gratuities 
‘ame from his participation in the distribution of the 
profit on the Greene and Gaynor contracts. 

This last proposition presents the very crux of the 
ase. What was Westcott's relation to the Greene and 
Gaynor contracts? It has been suggested rather than 
urged that he was, secretly, a partner in these enter- 
prises. There is no evidence that he was, other than 
the fact that very many profit dividends are traced to 
bank accounts standing in his name. But, if he was, 
and Carter bargained with him for a share in the profit, 
knowing hig relation, the legal consequence is the same 
as if he had received the same interest from Greene or 
Gaynor. 

But the apparent participation of Mr. Westcott in the 
profit arising from the Greene and Gaynor contracts is 
not inconsistent with a mere agency for Carter, and such 
in agent we think he was. That Carter could not openly 
receive any gains or gratuities from Greene and Gaynor 
is obvious. Some go-between was essential. The requi- 
site conditions for such a screen would suggest Mr. 
Westcott. He was an aged retired business man of 
some fortune, residing in New York. Captain Carter, 
in October, 1890, married one of his daughters. Mrs 
Carter died in December, 1892, leaving no issue. During 
the marriage Mr. Westcott made Mrs. Carter a small 
monthly allowance. His regard and esteem for Captain 
Carter, during the time of and subsequent to this mar- 
riage was, on the evidence, very pronounced, and this 
relation affords the basis for the claim that Captain 
Carter’s greatly increased personal expenditures during 
the progress of the Greene and Gaynor contracts was 
due to Mr. Westcott’s generous and unceasing gratui- 
L1es. 

It is shown that Captain Carter’s income was sub- 
stantially limited to his pay as captain and that his 
personal expenditures did not exceed three or four 
thousand dollars per annum down to 1892. From then 
on his expenditures steadily increased, until they reached 
ind passed twenty thousand dollars per annum. Now 
it cannot escape observation that this great change in 
his manner of living began with the Greene and Gaynor 
contracts and became more and more marked ‘through 
the progress of the work under his supervision. It does 
not follow, of course, that the means for such widening 
expenditures came from these contracts, but the circum- 
stance is suspicious and calls for satisfactory explana- 
tion. 

Among other details averred in the bill of complaint 
is, that, beginning in 1892 and continuing down to 1896, 
Captain Carter was continuously engaged in making 
investments, in loans, real estate, bonds and stocks, and 
that the amount so invested aggregated more than four 
hundred thousand dollars. Many of these investments 
turned out to be in the identical securities, which, after 
much difficulty, were impounded under the process in 
this case, and are now in the hands of the receiver. 

That the increase from these investments was col 
lected by him, ostensibly for Mr. Westcott, is not ques- 
tioned. That he applied it to his own personal use is 


shown by a comparison of the bank accounts standing 
in his name and those in the name of Westcott, as well 
as by the inference to be drawn from the remarkable 
correspondence between the increasing volume of this 
income and his own personal expenditures. Now Carter 
does not deny that he did make large investments during 
1892, and the years following, nor that the properties 
and other securities impounded in this case are in larg 
part the result of such investments. What he does claim 
is that in making such investments he was acting for 
Wetscott under powers of attorney which cover most of 
the time, and under oral authority during the rest. His 
use of the income from such investments or of means 
approximating such income, he says, was due to the 
generous bounty of Mr. Westcott. His title and right 
to the property in which he made such investments for 
Mr. Westcott he distinctly sets up in his sworn answer 
as resting alone upon donations made to him in October, 
1897, and he sets out as evidence of title two receipts 
In that he says that he ‘‘never had any interest, direct 
or indirect, in the securities described in the receipts 
of October 11 and 29, 1897, until the same were re 
spectively given to this defendant as a pure and original 
donation by said Westcoit at the time of said respective 
receipts in October, 1897.’’ 

The first of these receipts reads thus: ‘‘Received New 
York Oct. 11, 1897, from R. F. Westcott the following 
bonds, sixty-three in all.’’ Then follows the numbers 
and description of bonds. Signed ‘‘O. M. Carter."’ The 
other reads thus: ‘‘Received New York Oct. 29, 1807, 
from R. F. Westcott, the following instruments.’’ Then 
follows a long list of notes, mortgages, stocks and bonds 
Signed ‘‘O. M. Carter.’’ The securities described in these 
receipts are undoubtedly the same securities bought by 
him from time to time, ostensibly for Mr. Westcott 
These purchases and investments show a remarkable cor- 
respondence in date and amounts with the dividend dis- 
tributions of Greene and Gaynor profits, and undoubt 
edly represent the one-third of such profit nominally 
paid to the account or credit of Westcott. 

During the years covering these distributions Captain 
Carter, according to his own account of matters, stood 
for and represented Mr. Westcott, sometimes by oral 
direction and sometimes by power of attorney. Certain 
it is that there was a blending of the business affairs 
of the two men rarely ever seen. Under Carter's powers 
of attorney he checked upon Westcott’s bank account 
as his own. He had free access to his safe deposit box, 
where these securities were kept, and collected interest 
and dividends as they accrued. Certain investments of 
large amounts were shown to have been made by him 
which did not appear in Westcott’s bank account. This 
was explained by Carter, who, in substance, said that 
Mr. Westcott had, on going off to Europe, left a large 
amount of currency in his safe deposit box, and that 
he invested this money for Westcott. Not less than one 
hundred thousand dollars of money appears to have 
come from that source, and yet Carter says that he 
cannot say how much Mr. Westcott left there, nor how 
much remained when he returned, and that although he 
and Mr. Westcott had occasional settlements, they neither 
gave nor received receipts nor rendered accounts 

There is no positive, competent evidence explaining 
just why these securities were in the personal custody 
of Mr. Westcott in October, 1897. Captain Carter was 
relieved at Savannah in July, 1897, by Captain Gillette, 
who very early discovered indications of maladministra- 
tion by his predecessor. By direction of General Wil- 
son he pressed his investigations and caused charges to 
be preferred. In August, 1897, and before Gillette's dis- 
coveries had been made public, Captain Carter was sent 
to England as military attache with the American 
embassy. Within a month he returned, doubtless due 
to orders, only to find that serious charges, involving 
his career and his honor, had been preferred, and that 
his management of the Savannah district improvements 
was about to undergo a thorough investigation. There 
is evidence, as we have before stated, strongly tending 
to show that he had himself collected the interest and 
dividends upon the shares and bonds mentioned in these 
receipts up to the time he went abroad, a fact which 
points to his having had personal custody of these se 
curities up to that time. Though there is no competent 
positive evidence that he did turn these securities over 
to Westcott, or caused them to be placed in his hands, 
for safekeeping, before his trip abroad, there is good 
reason for believing so. 

Frederick P. Solley, another son-in-law of R. F. West 
cott, says that he went with Mr. Westcott to his safe 
deposit box in October, 1897, to get these securities 
The statement then made to him by Westcott as to why 
he had possession of these instruments was objected to 
as not competent, being declarations in the absence of 
Carter. The objection was sustained, and there is no 
error assigned. Solley says ‘‘that he and Westcott car- 
ried them to the office of Mr. Stimson, Westcott’s law- 
yer;’’ there a list was made out and the witness checked 
them over. He did not see them delivered to Carter 
But Mr. Stimson did. What explanation Mr. Westcott 
made to him of the transaction before Carter's arrival 
and delivery to him has been excluded, because not 
made in Carter’s presence. He, however, saw the trans- 
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fer, and saw the receipt i. The significance of 
Stimson's evidence as to what was said in the presence 
of both Westcott and Carter is that nothing was said 
as to this beir ag and that no acknowledgment wa 
made gs0 indicating. He do not recall anything said 
by Westcott in the presence of Carter. He does, how 
ever, say that after Carter had taken the secu es 
alluding to a number of bonds which were among the se 
urities, he said: ‘‘Daddy, I want you to take hese 


or ‘‘Daddy, I want to give these bonds to you. Some 





thing substantially to that effect, and that Mr. Westcott 
replied: ‘No,’ either verbally or with some gesture o 
dissent. Captain Carter put the bonds which he had 
referred to back with the others and took them 

A proposal] to give to Westcott a part of the very secu! 
ies which Westcott was then giving to Carter as a 
‘pure donation,”’ is incompatible with the latter cor 
tention; it accords more with the attitude of one who 
was receiving back his own from one who had per 
formed a great service as custodian of property which 
the owner had reason for concealing from publicity 


A more significant fact pointing to the same conclusion 
is that Robert F. Westcott did not yme forward and 





testify in favor of his son-in-law before the board o 
inquiry, or before the subsequent court-martial rhe 
investigation before the board of inquiry and the trial 
before the court-martial involved Carter's execution vf! 
the contracts in question, and his busines relations 
with both the contractors and with Westcott. In both 
investigations Carter claimed, then as now, that his 
large personal expenditures were met by gifts to his wife 
and, after her death, to himself by Mr. Westcott, and 
that in the purchase of large amounts of securities and 
other property he had only acted for Mr. Westcott. The 
testimony of Mr. Westcott was vita! to his defense upon 
the merits. The board of inquiry sat in the fall of 
1897, and the court-martial later Westcott was living 
during both proceedings; but he appeared in neither, 
though urged to appear by Genera! Gillespie, the presi- 
dent of the board. When the evidence was taken in the 
pending case he was dead, having died in July, 1901 
After Carter had been convicted there occurred in 
he city of New York certain removal proceedings before 
a United States commissioner, for the purpose of re 
moving Greene and Gaynor from New York to Savannah 
for trial upon indictments there pending for the very 
fraud here under consideration. Carter was included 
in the same indictments, but was not a party to the 
removal proceedings mentioned. In that case Mr. West- 
cott was examined by the United States. His evidence 
then delivered was offered by the United States in the 
Circuit Court as evidence in this case, but was ex 
cluded upon objection, as having been given in a pro 
ceeding to which Carter was not a party and without 
opportunity for cross-examination by him. The obje 
tion was rightly sustained. The evidence was, however, 
admitted for the purpose of fixing notice upon the de 
fendants Lorenzo D. Carter and Il. Stanton Carter of 
the character of the title of their brother, Oberlin M 
Carter, to the securities involved in this suit. The evi- 
dence was properly admitted sc} 





y for the purpose of 
showing Westcott’s disclaimer of any title to or interest 
in the securities v 





he handel over to Carter, as 





shown by his receif mentioned above We, however 
exclude any statement made y him as against the 
defendant Oberlin M. Carter 

The conclusion we must reach i that Robert F. West 


cott was but the agent and representative of Oberlin M 


Carier in the receipt of a share in the profit made by 


Greene and Gaynor. 


For whatever gains, profits or gratuities he is shown 


t 


to have received he must account 

The contention that any recovery must be limited t 
property or security into which such licit gains have 
been traced is not sound. 





FOURTEEN 1,200-VOLT dire urrent systems for 


railway lines have been adopted, according to the re 
cently issued annual report of the General Electric Co 


of Schenectady, N. Y Two of these are in Italy ant 
twelve are scattered about this yuntry It is state 
that over 66,000 HP. of 1,200-volt motors had beer 


built or ordered up to Dec. 31, 1909 
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INVENTION OF MERCURY RECTIFIER.—A long 


patent litigation was recently ended by a decision of 








the Court of Appeals of the District of Columbia, which 
awarded to Peter Cooper Hewitt, of New York City 
priority of invention for the use of mercury-vapor va 

uum tubes in changing alternating currents of electri 

ity to uni-directional rfering 1im was filed 
by Mr. E Wein b, of the General r Co 

Schenectady, N. Y., O 18, 1902 If he curren 
through one electrode of the Cooper Hewitt rectific 

should fail the dey would be inoperative until re 
started. In the Weintraub °*form f the alternating 
current should fail, the device remains operative unti 
the current is restored This difference, it was decided 
has no effect on the basi claim of Mr. Hewitt and 
Mr. Weintraub is entitled to c specific improvement 
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William W. Snow. 


Wait Snow, whose 
Hillburn, N. Y., 
prominent in 
turer of 


William 


his home in 


death occurred at 
April 26, has long 
country as a manufac- 
supplies. Since early in the 
his retirement in May, 
1909, he had been active in the management of 
the industries established under his direction in 


been this 
railway 


"00's, up to the time of 


the Ramapo valley. 

Mr. Snow was born at Heath, Mass., July 17, 
1S28S, and was educated in the schools of that 
His earliest employment was as a book- 
binder. Having learned this trade, he worked at 
it for a time at Troy, N. Y., ‘but after only two 
or three years of this work, his energy 


Village 


was di 
verted into the channels in which he subsequently 
became so successful. 

His first foundryman was in his 
brother’s establishment at Woonsocket, R. L, and 
he was later foundry 

East in 
foundry at 
with 


work as a 


employed as foreman of a 
Ind. Returning to the 
started a car-wheel 
Newburgh, N. Y., in partnership 


in Indianapolis, 
IS5G or ‘57, he 


Isaac 


PVALIUS 
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Stanton under the firm name of Stanton & Snow. 
In undertaking this enterprise, Mr. Snow 
upon the advice of Homer Ramsdell, who 
at that time President of the Erie R. R. When 
the firm of Stanton & Snow went under in the 
panie of 1857, after barely a year of operation, 
Mr. Snow 


acted 
was 


started in again as a foundryman. 
position in charge of the 
Works at iy: Mo as 
place about six years 

Wheel & Foundry Co., the 
valley works, was organized by 
Ramapo, N. Y., in 1866. The 
Iron Works 1881. The 
Ramapo Foundry Co., organized some time about 
1902, about 1906, with the 
American Brake Shoe & Foundry Co. Mr. Snow 


obtained a 
W heel 
remaining in this 

The Ramapo 
at the 


Mr. Snow at 


He s9on 
Union Car Jersey 
first 
tamapo 


Ramapo was started in 


Was later combined, 


was practically in control of these and numerous 
minor concerns. 

At the 
Mr. Snow 


his retirement in 
relinquished his 


time of May, 1902, 
active in- 
divided 
among his three chil- 
Mrs. Elmer J. Snow 
His son, Fred. Snow, is now 
Iron Works and a di- 
Brake Shoe & Foundry 
seen in the accompanying photo- 
1906, William Snow, in his old 
age, was remarkably hearty and vigorous. 


entirely 
terest in all of 
his property at this 
dren, Miss Laura E 
and Fred. W 
President of the 
rector of the American 
Co. As can be 


these companies. He 
time 
Snow, 
Snow. 
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graph, taken in 


A Destructive Fire in a So-Called Fire-Proof 


“hye 
Building. 

On March 4, 1910, a fire broke out in one of the 
upper Alwyn Court, one of the most 
York City’s apartment houses 
and before extinguished, destroyed many 
thousand dollars worth of property, mostly in 
trimmings and furnishings. (Engineering News, 
March 10, 1910, p. 297.) The fire caused much com- 
ment at the time on account of the supposedly fire- 
resisting construction of the building, so that the 
following notes on the structure and the fire, tak- 
en from the April, 1910, issue of the ‘‘Quarterly 
of the National Fire Protection Association,” are 
of great interest: 

CONSTRUCTION.—Twelve-story basement and sub- 
basement fireproof building of skeleton steel construc- 
tion. Erected 1909. Area 100 x 115 ft. Flat 4-in. cinder 
concrete floor arches with a rough floor of %-in. boards 
on wood sleepers, filled in between with cinder concrete 
and %-in. finished parquet floor of oak on top; 12-in., 
31%4-lb. I-beams, a few beams 10 ins., 25 lbs.; 5 ft. to 
6 ft. 11 ins. on centers; 12-in., 15-in. and 18-in. 40, 42 
and 55-lb. I-girders; most floors above first have twin 
12-in., 40-lb. I-beams for principal girders. Built up 
steel columns using two channels and two plates, some 
latticed columns used on ninth floor and above; ex- 
terior columns protected by 4-in. brick, others by 2-in. 
composition plaster blocks with air space between blocks 
and columns. Girders protected by arches and 3 ins. 
to 4 ins. of cinder concrete on web, and wire lath and 
plaster on lower flanges; beams by arches on web and 
wire lath and plaster on flanges. Foundation base of 
columns rests on cement on rock. Curtain walls car- 
ried on steel frame and range from 20 ins. on first 
floor to 12 ins. at top; walls of brick, faced with highly 
ornamental terra cotta north and west, brick south 
and east. Partitions of-3-in. plaster blocks set in wood 
framework. Roof of similar construction to floors; roof 
structure about three-fourths the area of building; sides 
built of terra-cotta blocks set in steel framework and 
covered with corrugated iron on the outside. Stairs of 
iron with steel plates under marble treads and 
landings; enclosed in 4-in. terra-cotta shaft, unpro- 
tected openings to hallways. The latter formed by par- 
titions of 3-in. composition blocks with ‘‘kalamein”’ 
doors to apartments. Three elevators separately en 
closed in shafts built of 4-in. terra-cotta blocks set in 
angle iron frame work, with ‘‘kalamein’’ doors 
at openings to hallways; the doors to elevators 
and in hallways have mirrors set in the panels over 
the metal. The apartments at ninth and tenth 
floors, in which the fire started, are connected by two 
open stairways and an open wellhole, forming a duplex 
apartment. Walls in dining rooms finished in paneled 
oak; walls of reception halls largely wood with Cir- 
cassian walnut stain. Sides and ceilings elsewhere 
mostly plastered, part direct and part on wooden fur- 
ring; the trim is of wood, painted white. 

OCCUPANCY.—Sub-basement was occupied for boiler 
room, coal and general storage. Basement, laundry and 
dry rooms, servants’ and janitors’ quarters. First to 
12th floors, two apartments to a floor, 14 rooms and 
5 baths each. The 9th and 10th floors at west side 
constitute a duplex apartment and are connected by 
two open stairways and an open wellhole. Maids’ quar- 
ters in roof structure. 

CAUSE OF FIRE.—Spontaneous combustion of waste 
material used by painters is generally accepted as the 
cause. 

PROGRESS OF FIRE.—The fire started on the 9th 
floor at the west side, in the lower story of the duplex 
apartment, which was being rearranged and specially 
finished by the occupant. Many of the rooms contained 
an unusual amount of lumber in the form of wood 
trim, parquet flooring, side and ceiling paneling and 
other decorative woodwork. The painters’ supplies were 
on the 9th floor. There was no furniture in this apart- 
ment; the 11th floor apartment was also empty. The 
fire spread directly through open stairways and well- 
hole to 10th floor, and was burning throughout the 
9th and most of the 10th floors in the duplex apart- 
ment when discovered. It was first noticed when the 
flames burst through the windows, perhaps 20 minutes 
after the fire started. It spread rapidly from the 10th 
to 11th floors, and in turn to 12th floor through the 
exterior windows, particularly in the dining rooms at 
angle of south wall. These rooms were completely gut- 
ted by the fire, due chiefly to the fuel afforded by 
oak-paneled walls. The tin-clad fire doors at hallways 
prevented the fire from spreading horizontally. The fire 
was fought by using the inside standpipes, and by 
carrying leads of hose up through building. The water 
tower streams are said to have reached as high as the 
top floor, but could not be directed into the 
at that height. 

DAMAGE TO STRUCTURE.—The 9th and 10th floors 
in the duplex apartment were gutted except the north- 
erly rooms of the 10th, which are badly damaged. The 
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windows 


dining room and reception hall of west apartment on 
llth floor were practically gutted, with heavy damage 
in kitchen and moderate damage in other rooms. In 
the west apartment on the 12th floor, the dining room, 
reception hall and living room, including salon, were 
practically gutted; considerable damage in kitchen and 
maids’ room; only moderate damage in northerly rooms. 
The west apartments immediately below the floor where 
the fire started had considerable water on ceilings, walls 
and floors; part of ceiling plaster has fallen in a few 
rooms. There was no fire and but little water damage 
in easterly apartments, including those above the 8th. 
There seems to be no structural damage to the steel 
frame or its fireproofing; the lower flanges of the floor 
beams were protected only by plaster finish, which fell 
off and exposed the flanges to considerable heat, but 
no deflection of beams is apparent. The channel shaped 
steel lintels over dining room windows were softened 
by the heat and deflected, particularly those on the 12th 
floor. The 3-in. plaster block partitions are intact ex- 
cept around doorways, where they were supported by 
wooden framework, which was entirely burned away 
and caused the blocks to fall. The ornamental glazed 
tile at west front sustained slight damage to cornice 
at 10th. A small portion of the hollow metal roof cor- 
nice was broken away to ascertain if 
fire back of it. 

RECOMMENDATIONS.—A concerted effort should be 
made to minimize the amount of wood used in wall 
finish and for other extensive decorations, particularly 
in the upper floors of fireproof buildings, where public 
fire protection is not readily available. 

While hard wood is now popular for interior decora- 
tions, there are other materials which make acceptable 
substitutes and their use should be encouraged by arch- 
itects and builders. 

Ordinary glass windows greatly facilitate the vertical 
spread of fire exteriorly from floor to floor, particularly 
in the upper stories of fireproof buildings, where the 
fire department streams cannot readily reach the win 
dows. This fact reduces the efficiency of fire stops 
for floor openings, and deserves careful consideration 
from the standpoint of safeguarding life and property 
in high buildings used for residence or other purposes. 

The exterior windows in conjunction with the fuel af- 
forded by the oak paneled side walls in dining rooms 
caused the fire to spread rapidly from floor to 
until it reached the roof. 

Outside fire escapes with landings at each floor should 
be required by law on all fireproof buildings and be 
located adjacent to inside or outside standpipes having 
hose connections convenient to be handled 
landings. 

New York, with its abnormally high fireproof build- 
ings and congested values, is seriously deficient 
regard to this type of fire protection, in 
with other cities. 
important 


there was any 


floor 


from the 


with 
comparison 
These exterior fire escapes are often 
in saving lives, and are essential to the fire 
department if water from the separate fire main system 
or steamers is to be applied effectively and promptly 
in the upper stories. Valuable time was lost in this 
fire owing to the lack of outside fire escapes. 

Considerable wood furring was used to carry portions 
of the wall finish. Wood furring is always objection- 
able, but particularly so in fireproof buildings, and its 
use should be avoided. 

In this fire the hollow space and wood furring helped 
to carry the fire, and where it had not been burned the 
firemen chopped ‘it down, to be sure there was no fire 
left in the concealed space. 


A New Engineering Building for Union 
College, Schenectady, N. Y. 

A new building for the use of the Engineering 
Department of Union College was opened with 
appropriate exercises on Thursday, April 28. The 
funds for the construction of the building 
the gift of Mr. Andrew Carnegie. The new 
building is a very welcome addition to the facili- 
ties of Union 





were 


College, as the Engineering De 
partment has had a rapid growth there, partic- 
ularly in the Electrical Engineering Department, 
on account of the facilities offered to students in 
connection with the General Electric works close 
by. 

The most notable feature of the exercises 
the address by Prof. George F. Swain, of Har- 
vard University. Prof. Swain took for his sub 
ject “The Limitations of Efficiency in Engineer- 
ing Education.”” He gave a careful 


was 


and critical 
analysis of the present educational system, with 
particular reference, of course, to the work of 
the engineering schools, and clearly set forth the 
underlying causes for much of the 
concerning the work of educational 
that are heard from time to time. 
An address was also delivered by Prof. Edward 
W. Bemis, Deputy Water Commissioner, New 


complaints 
institutions 
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York City, setting forth the need for engineers of 
broad training, familiar with the principles of 
sociology and civics, for the positions rapidly 
opening in various lines of public service. For- 
mal greetings were also presented by Dr. Andrew 
S. Draper, Commissioner of Education of New 
York City, President Garfield of Williams Col- 
lege, and Dr. Franklin H. Giddings of Columbia 
University. 

The new building is a massive stone structure 
of three stories and basement. The first and 
second stories are given up to recitation rooms, 
the third floor to drafting-rooms, and the base- 
ment affords facilities for a hydraulic laboratory 


and for cement testing. 
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Sewage Purification Results at Plainfield, 
N. J., 1909. 

By ANDREW J. GAVETT.* 

The sewage disposal works of Plainfield, N. J., 
consists of four septic tanks of a combined ca 
pacity of 1,350,000 gals., eight primary and eight 
secondary contact beds, having a total net area 
of 34% acres. Two tanks and eight beds were 

constructed in 1900 and the others in 1905. 

The sewage from the 44 miles of sewers is al- 
most entirely domestic, there being only a small 
quantity of trade waste from one factory. 

Owing to the dry weather for several years, 
and consequent diminution of the amount of 
ground-water infiltration, the flow of sewage did 
not materially increase during the year, not- 
withstanding the fact that 286 additional connec- 
tions were made with the sewers. Of these con- 
nections, 112 drain to the sewage lift, and the 
amount of sewage pumped is about 50,000 gals. 
per day. The total flow of sewage is now about 
1,650,000 gals. per day. 

The works have been operated under the di- 
rection of Hering & Fuller, Consulting Engineers; 
Mr. R. S. Lanphear, Chemist, has continued as 
their representative in immediate charge of the 
works. 

The analyses of the final effluent show that it 
has continued to be satisfactory without excep- 
tion, as regards appearance, odors, and the re- 
duction of organic matter and bacteria, and no 
putrefaction of the effluent occurs in Green 
Brook after dilution with the stream flow. 

The septic tanks have given better service dur- 
ing the past year than previously, as the bac- 
terial functions seem to have become somewhat 
more advantageously established than hitherto. 
Ordinarily two tanks are used at a time, each 
pair in rotation, with the period of service con- 
siderably longer than was the case a year ago. 
Tanks 2 and 4+ were in continuous service from 
Sept. 1, 1909, to the end of the year. 

In April, 1909, all four of the septic tanks were 
cleaned out, the amount of scum and sludge 
being estimated at 1,600 cu. yds., equivalent to 
2.4 cu. yds. per million gallons of sewage treated 
since the tanks were cleaned in February, 1908. 


moved was considerably less than that of the 
previous year. 

The contact beds have had the scum removed 
from their surfaces at frequent intervals during 
the’ past year. The primary beds are consider- 
ably clogged and needed cleaning a year ago, 
but this work was postponed pending a decision 
on the proposition to join with North Plainfield 
and construct a plant in another location. To 
remedy the difficulty temporarily, without going 
to the expense of removing and washing the en- 
tire body of filtering material, several trenches 
about 4 ft. wide have been made in each of the 
primary beds, each having three rows of half- 
round pipe or horse-shoe tile, the ditches being 
filled with coarse stone around and over the 
drains to the normal surface level. 

With a view to minimizing the odors, the out- 
let channel conveying the effluent from the septic 
tanks to the contact beds was covered with con- 
crete, and the pipes distributing the septic 
effluent to the primary beds were changed so 
that they fill the beds from the bottom instead 
of at the surface, as formerly. The secondary 
beds are still filled at the surface. These changes 
resulted in a decided reduction of odors. 

A tabular summary of the monthly average 
results of chemical and bacterial analyses of 
representative samples of sewage and of various 
effluents is appended. 





The Increase of Traffic and of Accidents on 
the Street Railways of New York City. 


That the dangers of travel in the crowded 
city streets are constantly on the increase is 
probably a trite and obvious observation, but 
some comparative figures called forth by a recent 
excursion into the old files of Engineering News 
give it statistical confirmation. In the accom- 
panying table is an abstracted record for the 
years 1886 and 1907-08 of the traffic and fatal 
accidents on the traction systems of the City of 
New York. The earlier record is taken from a 
contemporaneous issue of Engineering News; 
the later is an abstract of the most recent re- 
port of the Public Service Commission for the 
City of New York. This comparison is very in- 
teresting. It shows that while the population 
of the city has increased in ratio of 2.9 to 1, the 
street car traffic (including surface, subway and 
elevated) has increased as 5.1 to 1 and the per- 
sons killed on or by the cars, 12.5 to 1. 

The table also shows that in spite of the enor 
mous increase in the mileage of the through 
traffic systems, that is, the subways and ele- 
vated lines, since 1886, the passenger traffic on 
the surface lines has kept an even pace with that 
on the former, a ratio of increase of 5.1 to 1 
holding for both. Most curious of all to us of 
this age of clanging, hurrying electric cars is 
the record that 23 persons managed to get killed 
on the slow moving horse cars in the year 1886. 


Jan.-Dec., 1886. July, 1907-June, 1908. 








DIESEL ENGINES INSTALLED IN THE UNITED 

62, aggregating 30,240 HP., ace 
cording to a paper on the progress of the Diesel engine, 
read by Col. E. D. Meier, of New York City, at the 
meeting of the National Association of Cotton Manu 


States now number 





facturers last week The larger size American Diesel 
engines convert over 30% of the theoretical heat units in 
the fuel supplied, into mechanical work The engines 


are guaranteed to use not more than 8 gals. of fuel oil 
per 100 HP.-hrs., running at any capacity between full 
rating and half load. In actual duty trials on the com 


pany’s testing beds, engines of 225 HP. have shown an 


average consumption of only 5.78 gals. per 100 HP.-hrs 
7 a 
DIESEL ENGINES FOR MARINE USE, and also for 
use on railway locomotives, are being introduced 


Europe and were described in the above paper as follows: 

Marine Diesel engines have been successfully devel- 
oped in Russia mainly for oil tank vessels, in France 
for submarine boats, in Switzerland for passenger boats, 
yachts, and naval tenders, and in Sweden for auxiliary 
power for schooners. Last summer the French 
submarine fleet, all Diesel vessels varying in power 
44) to 900 HP., made a run from Br via Cherbourg 
to Dunkirk and back, a distance of 750 nautical miles, 
and delivered its successful attack on the battleships in 
Brest Harbor at the end of the run. French naval 
designers are now planning submarines each equipped 
with 1,400 HP. in Diesel engines. The Diesel engine 
makes these vessels formidable agencies for attack on the 
high seas. 

In Switzerland, on Lake Zurich, a small passenger 
steamer was last summer converted into a Diesel boat 
under the following conditions. The vessel steamed at 
best speed 8% miles per hour, while 11% miles was de- 
manded. The Diesel equipment must not require more 
space or weight than the steam plant. This was ac- 
complished with a saving of 35% in weight, a tenfold 
increase in fuel-carrying capacity, and a reduction of 
fuel cost to one-quarter that of the steam-engine. 

Test runs over a 15-mile course showed a speed of 
12% miles per hour, fuel cost 3 cits. per mile, or 2.8 
miles per net HP. The fuel used was Galician crude 
oil, at $11.50 per ton equivalent to 3.64 cts. per gal.; 
the results figure to 0.541-lb. per brake HP., or 27.8 
cts. per 100 brake-HP. hrs. It is thus shown that by 
giving up a fraction of the marvelous economy of the 
original Diesel engine, adopting the two stroke, a much 
lighter engine can be constructed. 

On this basis a 1,200-HP. express locomotive is being 
built for the Prussian State Railways, which is expected 
to be ready for tests late the coming summer. 

In the marine engine and the locomotive the para- 
mount consideration naturally was reduction of weight 
to a minimum. Therefore the two-cycle type of engine 
was chosen with full recognition of the fact that no 
two-cycle engine has ever reached the economic per- 
formance of the four-cycle engine of the same type. 

e 
~ _ 

A THREE-YEAR RECORD OF A DIESEL ENGINE 
plant at the municipal electric plant of Bellefontaine, 
Ohio, is printed in ‘‘Power and The Engineer” for April 
19. As such a long and continuous record has not been 
published before we reprint a few of the most import- 
ant figures noted. Two 225-HP. Diesel oil motors are 
each directly connected to one 150-KW., 2,300-volix 60- 
cycle generator. Each generator drives by a belt a 15- 
KW., 150-volt exciter. The generators operate in paral- 
lel without trouble. The Diesel motors were guaranteed 
not to use more than 12.5 gals. of fuel oil per 100 KW 
hrs. at the switchboard running with a 50% load factor. 
It has been found that, running at three-quarters load, 
the engines are able to produce 100 KW.-hrs, at the 
switchboard with an oil consumption of 9.75 gals. One 
day and one night engineman are required at a total 
monthly expense of $175. No unskilled labor is required: 








May- Jan.- Jan.- Jan.- 

Dec.., Dec., Dec., May. 

1906. 1907 1908 1909. 
KW.-hrs. output... 310.892 766,290 909.763 308.910 
Gals. fuel oil...... 39,683 91,803 100.778 86.990 
Gals. per KW.-hr.. 0.13 0.12 0.11 0.12 


Gals., crank-case oil 240 360 295 101 








Total cost, fuel oil.$1,190.49 $2,754.09 $3,023.34 $1,109.70 


Total cost, crank oil 69.60 87.00 





























—_—_——+— —~ r—- ——_———— iD 29.29 
The sludge was drained out onto the lower sand Surface El. or Toa cost, pr on 23.00 56.00 101.60 27.15 
. : } “oe : . Te. Ss Po- Sub- Sur- To- otal cost, attenc 
filters and the dried sludge was applied to land aa meet bo to Save. tal. ance eeeeeeees 1,345.00 2,100.00 2,100.00 755.00 
cultivated by the Alms Committee. Millions of pas- ; ; 2 - 
; 7 i as g ee . - ~ ots erat’ge costs.$2.628.09 $4.997 $5.3 9 $1,921 
The septic tanks were cleaned again in March, sengers carried 127 210 = 46 — Total operat’g costs.$2,¢ 28.09 $4.997.09 $5,310.49 $1,921.14 
- -; signin ' Persons killed.. 8 23 38 75 31: 38 a --- ne os 
ani > ¢ ( sludge and scum re be re , 250.000 Aver. load factors. 32% 47% 6.6% 45 
1910, and the amount of sludge an Cc Population ..... 1,480,000 4,250, Aver.cost per KW.-hr. O85 ct. O.65ct. 0.59 ct 0.69 ct 
*City Surveyor and Street Commissioner, Plainfield, *7%, of this mileage is horse cars, the remainder is Average load factor for the entire three years..... 46.7% 
NJ t ’ . electric. Aver. operating costs per KW.-hr. for 3 years... 0.65 ct 
MONTHLY SUMMARY OF RESULTS OF OPERATION OF THE PLAINFIELD SEWAGE PURIFICATION WORKS, 1909. 
Nitrogen as 
Nitrites and Bacteria 
Suspended matter, Oxygen consumed, Nitrates. i _ aw 
Sew- parts per million. parts per million. parts per million. Putrescibility. Millions per c.c. % Removed 
age, senatemant In ‘ ———<$$<$<<$_$_4A——_—_—_—_—_— ——- be £55 a, - & t -~—-' —~\ 
million Sep- Pri- Second- Sep- Pri- Second- Pri- Second- Pri- Second- . P Pri- Second- By 
Month, 1909 gallons Screened tic mary ary Screened tic mary ary mary ary mary ary Screened Septic mary ary filters 
i daily. sewage. Effl. Effl. Effl. sewage. Effl. Effl. Effl. Effl. Effl Eff! Effl. sewage. Effl. Effi. Effl. only ys 
Jan wine ae 110 48 19 9 89 55 24 11 0.9 3.6 + 0 2.49 1.09 0.50 0.27 75 89 
TSE Re erates 1.6 104 5 18 8 87 53 22 10 1.2 3.9 } 0 1.29 0.87 0.34 0.21 78 89 
~S aRerS oe 102 58 12 7 81 D4 19 10 1.2 4.1 0 2.02 0.92 0.30 0 gO 91 
April 1.7 122 46 i s 76 46 19 10 0.5 4.7 0 2.43 1.63 0.52 ri 80 87 
May. 1.6 164 39 18 9 TD 45 21 10 0.2 3.2 ‘> , 4 1.16 0.49 0 72 R5 
Tune 1.7 126 57 24 14 64 47 23 13 0.2 2.3 0 2.21 0.97 0.25 0 78 ow 
Se ee, 1.7 126 67 19 11 58 48 20 10 0.4 3.7 + 0 1.92 1.24 0.33 0 81 88 
TS RR MAI Sat St SS 1.6 166 ts) 23 9 62 5 20 9 0.4 3.8 0 2.09 0.98 0.31 0 g° o1 
ee fc cate ae, 1.6 32 39 22 S 66 15 22 9 0.6 3.5 0 2 47 1.03 0.50 0 65 85 
"SRY aera eOn: Ga iste PRES ANS Sp 1.6 145 30 28 10 67 49 25 10 0.5 3.0 0 2.47 0.86 0.49 0 71 RG 
, SEE ree eRe Te 1.6 179 57 30 16 S4 57 33 15 0.9 3.3 ? 2.13 0.75 0.46 0 66 Rg 
i ss. o5nvcudanieekse ohne 1.7 135 57 31 13 82 58 28 12 0.8 4.0 + 0 2.43 0.81 0.42 0.24 “0 90 
errs etree 1.6 134 52 41 10 74 50 3 11 0.6 3.6 + 0 2.23 1.03 0.46 0.25 76 89 
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A HEAVY FALL OF ROOF in the Camelia mine near A FLIGHT FROM LONDON TO MANCHESTER, ENG- the G. T. P. filed a complaint that there was over-class 
Pachu Mexico, April 23, killed v rs. The fa was made on April 27 and 28 by Louis Paulhan, the fication of material in district ‘‘B.”’ 
rep i to | ) 1 200 19 of rock iown Fr The flight was made for a The evidence of Mr. Lumsden himself shows that no 
A ho gz wa k-dow April 27, at the Tyn of $50,600 Lord Northcliffe, owner of engineer was appointed by the commissioners except 
v-Bed o W 5 npr 1 500 é 1 th London ‘‘Daily Mail,’’ to the first man to fly an upon the recommendation of Mr. Lumsden. There has 
! ‘ veral hou 1eroplane fri London to Manchester, making no more not been in the whole course of the inquiry a suggestior 
e é stop One, Grahame White, an Englishman, that the appointment of any engineer was imposed upo 
THE BOILER OF A D ‘loded M ” New n attempts to win the prize, once on April 23-24 Mr. Lumsden, or that the commissioners ever declined 
ark Bay The dredge sank and one man of its crew was n on April 27, but being unable to cope with the to give effect to any recommendation of Mr. Lumsden 's 
killed The dredge w No. 5 of the wark Bay winds encountered was forced to descend each time. Paul- for the dismissal of any engineer. ; 
Improvement Co. and had been recently overhauled ae han’s first stage, from Hendon, London, to Litchfield, a Dealing with the question of the increased cost of the 
ae ! mably i condition listance of 117 miles, was made in 2 hrs. 50 min. The road over the preliminary estimates, the report notes 
e s ynd age of 68 miles was covered in 1 hr. 23 min., that the preliminary estimates were necessarily based on 
4 DYNAMITE LIGHTER EXPLODED A tin K ording to cabled reports Paulhan used a Farman preliminary survey lines, which were in many cases sub 
Ha Th ' ‘ied with 190° to ype of biplane. sequently very materially changed. Mr. Lumsden him 
ea ie ees - oe lee : Lord Northcliffe has now offered a prize of $50,000 to self stated that even the final location was in many 
: P ; Venger es the British aeronaut who makes an aeroplane flight from vases changed, and this would account for a great deal of 
acteaenced paeines = = seamen siete London to Edinburgh and return lifference in cost. The final estimate of $114,000,000 
oir Synen a ‘ ~~ ; oats ee ; compiled by Mr. Lumsden from the reports of his as 
the upheaval wit xplod The two mer es — sistant engineer, was, as appears by the evidence, in 
oo nes a. ae hae ARCHITECT HUSTON WAS FOUND GUILTY of con- complete, but, as was stated by Chief Engineer Grant 
a Kobe escapes lamag spiracy to 1ud the State of Pennsylvania in the there will be no great difference between the actual cost 
a Capitol cor s, by a jury at Harrisburg on April 29 and the $114,000,000 estimate, exclusive of terminal and 
AN EXPLOSION IN THE GARBAGE DIGESTING The jury was out 26 hrs., and at one time wanted to other items, which were not included in the estimate 
plant on Barre Is 1, Jamaica Bay, Long Island bring in a verdict holding him guilty of the attempt to The whole question of over-classification Mr, Grant char 
April 30 u fed « f the build ed one laborer defraud but innocent of conspiracy; this verdict being acterized as a ‘“‘tempest in a teapot.’’ 
ind severely injured five other explosion occurred not in accord with the indictment, however, they were In conclusion the committee says: 
1e of the digesters, a vel a ylind 0 sent back by Judge Kunkel, and ultimately convicted It is to be regretted that Mr. Lumsden did not go 
boile te in which garbage ooked by dire app iccording to the indictment, with however a recom- earlier upon the work himself and visit it more fre- 
ation of eam for several hour The recording ste mendation for leniency. Joseph M. Huston was the quently. Had he done so it is possible that any question 
gage is reported to have showed a pressure of 65 Ibs. j architect for the Pennsylvania State Capitol, and in mediately ial seater Skea, to wank ton dit- 
he digester when the explosion 0k place rhe initia that capacity, it is alleged, approved flagrant over- ference arose your committee are of the opinion that it 
failure occurred in the cylindrical wall of the digester charges The contractors, the State treasurer, and was Mr. Lumsden’s duty as chief engineer to have im- 
which wag presumably weakened by corrosion others were indicted with Huston for these frauds aad ame ued ee bo lagereie ie meegeine grag rt 
The garbage disposal works on Barren Island are owned Some of the defendants have already been convicted. instructions, to have recommended their dismissal to the 
ind operated by the New York Sanitary Utilization Co several died, and Huston is tye last of the gang to get ~seemshet pg agg org age A oo Mg tog ae 
ind consumes practically all the garbage of Greater New justtce. A feature of his trial was the testimony of ‘na ae i“ hieh standion in Thane ‘aaa lige Ari 
York. A full description of the plant was published in four or five other architects to exculpate him. They that they were thoroughly familiar with the classification 
Engineering News, Feb. 1, 1900. The plant was de- testified that the architect’s approval of a certificate or returned from their respective districts, and expressed 
stroyed by fire May 29, 1906 been rebuilt 3s estimate purely formal as to amounts, his sig- paea pogo Ms rn sol pie Fin ge g pore 
with practically the same equ 1 meaning nothing more than that the quality in their districts. 
of t work concerned byes satisfactory : The report is signed by Messrs. Geoffrion, Macdonald 
A HOTEL FIRE AT CORNWALL, ONT., April 29 ind cation of quantities is the sole duty wiison and Clarke, the four Liberal members of the 
caused the death of twelve persons, eight of whom were of a sub-employee, the “‘clerk of the works.” This va committee, who heard the evidence after the default oi 
suests. Sixty persons were asleep in the three upper genious defense did not prevail, however. The judg the Conservative members, Messrs. Lennox, Barker and 
stories of the hotel when the fire was discovered at an charged the jury that the testimony of the architects  arotners. 
early hour in the morning. The fire started on the main a ee ee ee a ae zs — © 
stairway and the only remaining means of egress from fendant’s acts, and that both Huston’s duty an is per- iis, ein sanweien . S 
aan eee a by rope fire-escapes. The hotel formance must be judged from his acts Presi ogg — OF cmeviagtie ys _ a se 
the Rossmore, was built 20 years ago. It was entirely de- The conviction of four members of the Capitol graft peste a rt fs Sa ey 2 amee : sigan control bo a ae 
stroyed together with several adjoining buildings. ring was obtained in March, 1908; a second trial, on an- ee: tae a penne ee ee ene soe a wots 
— _ Sellers other element of the frauds, resulted in acquittal (Eng patengpovegee ( voce! a neice eg gee _ 
AN OIL RESERVOIR FIRE NEAR SAN PABLO, CAL a, RCE: PR, SAE: RE: Oy Ae ibe ate bs Se dee ee 
! e will be bought. There is a possibility that a par 
started April 21, shortly after midnight, in a large con er of the area purchased may be turned over to the State 
erete reservoir owned by the Standard Oil Co. The tank THE LUMSDEN INVESTIGATION COMMITTEE made Forestry Commission. Mr. Lincoln Van Gilder is Su- 
was 150 ft. in diameter and contained, when the fire its report to the Canadian Parliament on April 28. This perintendent of Water-Works 
started, about 300,000 bbls. of oil. Unsuccessful efforts ‘ommittee was appointed to investigate charges brought eae ees 
were made to extinguish the flames with chemical solu- by Mr. Hugh Lumsden (former Chief Engineer of the THE TORONTO MUNICIPAL ELECTRIC WORKS are 
tions. After 17 hours, it was estimated that only about, Grang Trunk Pacific Railway Commission, and Past nearly completed, it is reported. The present street- 
18 ins. depth of ofl had been consumed. President of the Canadian Society of Civil Engineers), lighting contract will run until Dec. 30, at which time 
On the night of April 21, with a dull explosion, the that earth and rock had been improperly classified in the it is expected the entire municipal electric works will 
RARENG (OR geuree ever She Nees at the fesereely ane payment of contractors for work done on the Grand be completed. The system, when done, will have cost 
spread over the surrounding country Trenches which Trunk Pacific Ry The following extracts from the about $2,750,000, and will include five substations and 
had been hastily dug in preparation for just such a con- Committee’s report are taken from the Toronto ‘‘Globe’’ an underground distributing system. Some 7,600 HP 
tingeney proved entire ly inadequate to ooniae the ou of April 29: of energy will be taken from the line of the Hydro- 
oe ay ee eae ee ee eee ee The report of the committee is summed up in the fol- Electric Commission of Ontario, now being built from 
Ry. tracks, according to reports, from San Pablo to inetna annie Niagara Falls; of this about 3,000 HP. will be used for 
Sobrante, a distance of about five miles. The Santa Fe’s asticeig zi 


tracks and telegraph poles were damaged sufficiently to 

ffic over that section. The embank- 

ments and ditches saved the nearly Southern 
Pacific tracks just beyond. 

Nearly all of 


explosion, 


stop all traffic railway 


parallel 





the oil in the tank was expelled by the 


which is ascribed to the boiling of the water 





collee in the bottom of the reservoir. 
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FIRE WRECKED A DRAWBRIDGE ENGINE-ROOM 
at Boston, Mass., on April 29. The Charlestown Bridge 
over the Charles River, which is a short distance north- 











east of the 


Nort 
railway to 


h Stati and carries the rapid-transit 
Charlestown 


elevated (Sullivan Square), was 


just to be opened for 
noticed 


pass a tow when the draw-tender 


-room 





flames in or 


The engine- 





room is under the floor ze at the turntable 
The fire spread rapidly, and the oil accumulators used 
for operating the bridge became involved, one of them 
exploding The fire was controlled before it could 


damage anything more than the engine-room equipment, 








but this latter appears to have been wrecked quite thor- 
oughly It will be necessary to operate the draw by 
hand for some time to come The fire is attributed to 
the electric wiring connected with the pump motors. The 
loss is said to exceed $10,000 
re ae 

THE 75TH ANNIVERSARY OF A RAILROAD COR- 
poration was ebrated April 22 by the directors and 
officers of the Long Island R. R The Board of Di- 
rectors of that corporation its first meeting 75 
years ago The present Long Island R. 


officers of the 
R., including the chief officers of the Pennsylvania R. R. 
System, of which it is now a part, the day in 


a trip over the Long Island lines. 


spent 


Your beg to 
report 
ral ¢ 


the evidence and to 
Lumsden’s charge of 
has not been 


committee submit 
that, in our opinion, Mr. 
gen isregard of his instructions 
sustained, and no evidence has been adduced which, in 
our opinion, would justify him in stating that he had 
lost confidence in the portion of the engineering staff re- 
ferred to by him 


Mr. 


witness, 





~ 
< 








stated that he had appeared only as a 
and that he did not impute bad faith to any of 
the engineers, and that the issue was simply a difference 
between engineers as to classification The report states 
evidence, especially that of Mr. Lumsden him- 
shows that substantial reason for the difference 
between Mr. Lumsden and the engineers under him arose 
through different interpretations of the specifications sent 
by Mr. Lumsden on which the classification of solid 
loose rock, and common excavation was to be 


Lumsden 


that 


self, 


the 


the 


out 
rock, 
made. 

This difference of opinion 
Mr. Lumsden’s specification 
stage of the construction, 


as to the interpretation of 
developed at a very early 
especially in connection with 


the classification of the peculiar geological formation met 
with in very large quantities upon portions of districts 
“F" and ‘“B,’’ consisting of clusters of boulders of 


varying sizes solidly cemented together in masses, which, 
according to the absolute consensus of testimony (includ- 
ing that of Mr. Lumsden), could not. be removed except 
by continuous blasting. The resident engineers, to whom 
the duty of classification as the work proceeds is com- 
mitted, returned this material as solid rock, and in this 
had approval of their immediate superiors, the di- 
vision and district engineers. While Mr. Lumsden stated 
in his evidence that he was dissatisfied with this classi- 
fication, he continued approving and certifying the 
monthly estimates based upon this classification until 





the 


October, 1907, when Assistant Chief Engineer Woods of 


street lighting, about 4,000 HP. for the water-works and 
some 600 HP. for miscellaneous purposes. 
Sitacdissad ee ee eee 


ELECTRIC POWER SYSTEMS IN MEXICO.—The state 
of Chihuahua, it is reported, has granted a concession, 
for the establishment of ten light and power systems in 
that state, to the i Securities Corporation of 
Halifax, N. S. This is allied with the Mexican 
Northern Power Co., Canadian corporation, which 
is constructing a hydro-electric plant on the Con 
chos River 

The state of Durango has also granted a concession to 
one Francisco Neugebaurer for the construction of 
either an electric or steam railway from Tepehuanes to 
the Guanacevi mining district. The state donates right- 
of-way and terminal grounds and guarantees 6% inter- 
est for 25 years on any capital expended. The type and 
equipment of the line have not yet been fixed. 


+ 
> 


THE BUFFALO WATER-WORKS INTAKE TUNNEL 
was holed through at 8 a. m., May 1, 1910, at a point 
3,360 ft. out from the shore shaft (Porter Ave. shaft) and 
25) ft. inshore of the intake crib. The tunnel is in hard 
limestone rock and black flint, and practically the whole 
of its length was driven with the protection of com- 
pressed air (25 to 28 lbs.), as the rock has many seams. 
The tunnel is 12 ft. wide by 11 ft. 3 ins. high inside the 
concrete lining, or 15 ft. by 14 ft. 9 ins. over all. Ex- 
cavation was carried on by top heading, keeping the 

Lining was carried 





concern 





also a 


large 








bench 25 to 50 ft. back of the face. 
on at the same rate as excavation, being kept 300 to 500 
ft. back of the heading. 

The intake crib and the shaft in it were completed in 
September, 1909. A bulkhead was built in the shaft, and 
250 ft. of tunnel were driven landward (but without com- 
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ressed air). All the remainder of the tunnel was driven 
rom the Porter Ave. land shaft, where air was put on 
ifter the first 400 ft. Three-shift working was started 
Nov. 1, 1909, and since then the average progress of the 
innel excavation and lining has been 90 to 96 ft. per 
week of 6 working days. Before Nov. 1, with two shifts, 





i) to 66 ft. per week had been made The greatest 


ionth’s progress was achieved in March, 1910, with a 
yrogress of 300 ft. in 25 working days (2 days lost), mak- 
1g am average progress of nearly 16 ft. per day or over 
5 ft. per shift. The schedule of working required each 

I to muck out, set up, drill and shoot. The work of 
ie heading gang was considerably retarded, however, by 
he concreting gangs. 

It is expected that the work will be finally completed 

July or August, 1910, which will be about a year 
head of the contract time. The work is being done by 
ie Buffalo Dredging Co., and Mr. C. H. Hollingsworth, 
Superintendent of Tunnel Construction for that com- 
is our authority for the above data. 

The land tunnel connecting the Porter Ave. shaft with 
a shaft at Front Ave. near the water-works, was holed 
hrough in April, 1909. This is of smaller section, 9 ft. 
“y 7 ft. inside or 12 ft. by 10 ft. over all. It lies in mod- 





iny, 


erately hard limestone. 


The new intake system is being constructed under the 
epartment of Public Works of the city of Buffalo (Col. 
F. G. Ward is Commissioner of Public Works). Mr. S. J. 
Fields ig Engineer in charge of water-works construction. 
—_——— ---- + 

BONDS FOR SELF-SUPPORTING MUNICIPAL UN- 
lertakings New York State were exempted from the 

il limitation upon the bonded debt which a 
ty may incur, by a law passed in the New York 


Legislature on May 2. This law carries into effect a con- 








onstitut 





tutional amendment accepted at the last general elec- 
yn in the state. Its purpose is to give New York City 
iore available funds, primarily for needed subway con- 
ruction, now hampered by the fact that the total of the 
ty bonded indebtedness is near the constitutional 
mit of percentage of the assessed valuation. As a large 
part of the dock investments and the first subway are 
paying investments, i. e., self-supporting, it was held 


that tt 





e should not be counted in computing the total 
of bonds as regards the constitutional limitation. After 
everal years of agitation this view finally found expres- 
sion in an explanatory amendment to the State Constitu- 
tion, and now in a specific law. 





Personals. 

Mr. Arthur H. Blanchard, M. Am. Soc. C. E., has 
been elected a member of the Société des Ingénieurs 
‘ivils de France. 

Mr. Carl Berger has resigned his position as Super- 
intendent of the Bureau of Buildings in the Borough 
yf Queens, New York City. 

Dr. Charles S. Howe, President of the Case School 
f Applied Science, will deliver an address before the 
graduating class of the Missouri School of Mines at 
tolla, Mo. 

Mr. Chas. F. Wilson, formerly City Engineer of Ot- 
awa, Ill., has recently removed to North Yakima, Wash., 
where he will open an office for general practice as 
i civil engineer. 

Mr. W. I. Klein has resigned his position as Assist- 
int Engineer on the improvement of the water-supply 
it Albany, N. Y., and has entered the service of the 
New York Continental Jewell Filtration Co., in Jersey 
City, N: J: 

Mr. Winslow T. Perkins has resigned his position as 
Superintendent of the eastern division of the Boston & 
Maine R. R. and wil! retire from active work. He had 
been in the service of the Boston & Maine for nearly 
20 years. 

Mr. Jason Paige, Assoc. M. Am. Soc. C. E., formerly 
Contracting Engineer of the Lackawanna Bridge Co., 
with office in New York, is now with the Sales Depart- 
ment of the Interocean Steel Co., Railway Exchange 
Building, Chicago. 

Mr. Benjamin Herman Davis, Assoc. M. Am. Soc. C 
E., Engineer of Concrete Structures, Delaware, Lacka- 
wanna & Western R. R., has left that position and 
s opened offices as a consulting engineer at 1 Madi- 
on Ave., New York City. 

Mr. Chas. F. Breitzke, Jun. Am. Soc. C. E., has re- 
igned his position as Assistant Engineer, New York 
State Department of Health, and has removed from 
Albany to New Paltz, N. Y., where he will take up 
the position of Assistant Engineer of the New York 
Board of Water Supply. 


Mr. Edgar H. Wood, formerly Assistant Professor of 
Machine Design at Cornell University, has been ap- 
pointed Professor of Mechanics of Engineering. Mr. 
foward D. Hess, M. Am. Soc. M. E., formerly Assist- 
nt Professor of Machine Design at Cornell, has been 
made Professor of Machine Design. 

Mr. J. B. Comstock, Manager of the publication de- 
artment of the Westinghouse Electric & Manufactur- 
ng Co., at East Pittsburg, Pa., for the past four years, 


has left that position to take a similar one with the 
P. & F. Corbin Co., of New Britain, Conn. Mr. Com- 
stock was in the employ of the Corbin company befor 
entering the Westinghouse service six years ago. 

Mr. R. B. Owens, M. Am. Inst. E. E., has been ap- 
pointed Secretary of the Franklin Institute, Philadel 
phia, Pa., to succeed Mr. James Christie, resigned Mr 
Owens Ww 





s Professor of Electrical Engineering at the 
University of Nebraska in 1891-98, and held a similar 
position at McGill University from 1898 until 1909, when 
he joined the engineering staff of the Southern Power 
Co. 

Mr. J. Paul Jones Williams, Assoc. M. Am. Soc. C. E., 
formerly Assistant Engineer Designer with the McClintic 
Marshal! Construction Co. at Swissvale, Pa., has been 
appointed Assistant Professor ef Civil Engineering at 
Columbia University. Mr. Walter Irvine Schlichter, 
formerly with the General Electric Co. at Schenectady, 
N. Y., has been appointed Professor of Electrical En 
gineering at Columbia. 








Mr. Morton G.~Lloyd, Assoc. Am. Inst. E. E., has be 
come Technival Editor of the ‘Electrical Review and 
Western Electrician.’” He is a graduate of the course 
in electrical engineering at the University of Pennsy!l- 
vania and pursued post graduate studies for three years 
at Pennsylvania, Harvard and Berlin. Since 102 he 
has been employed in the U. S. Bureau of Standards -at 
Washington, D. C. His last office in the Bureau was 
that of Associate Physicist in charge of magnetic test- 
ing. 

Mr. Ray Morris, who since 1903 has been Managing 
Editor of the ‘Railway Gazette’’ (now the “Railway 
Age Gazette’) has resigned his position to become 4% 
partner in the banking house of White, Weld & Co 
of New York City. Mr. Morris is a_ brother-in-law 
of President Hadley, of Yale University, and his con- 
nection with the ‘‘Gazette’’ was an outgrowth of Prof. 
Hadley’s work in the ‘90's as an editorial writer for that 
publication. During his connection with the ‘‘Gazette,”’ 
Mr. Morris has also been a contributor to other impor- 
tant publications, and has given special attention to 
matters of railway finance. It is this, probably, which 
has led him to his new connection 

Mr. Harry R. Safford, M. Am. Soc. C. E., has resigned 
his position as Chief Engineer of Maintenance of Way 
of the Illinois Central R. R. and will become Vice- 
President of Edgar O. Allen & Co., of Sheffield, Eng 
land. The position of Chief Engineer of Maintenance 
of Way has been abolished on the Illinois Central and 
Mr. Lewis W. Baldwin has been appointed Engineer 
of Maintenance of Way. Mr. Lawrence A. Downs, form- 
erly Assistant to the Chief Engineer of Maintenance 
of Way, has been made Assistant Engineer of Main- 
tenance of Way. Mr. Daniel J. Brumley, M. Am. Soc 
C. E., formerly Principal Assistant Engineer, has been 
made Engineer of Construction. The departments of 
maintenance of way and construction have been com- 
bined under Chief Engineer A. S. Baldwin, M. Am. 
Soc. C. E. 

Dr. Rossiter W. Raymond, Past-President Am. Inst 
M. E., was given a banquet at the Plaza Hotel in New 
York City on the evening of April 30 in celebration of 
his 70th birthday, April 27. For 26 years, Dr. Raymond 
has been Secretary of the American Institute of Mining 
Engineers and the celebration was arranged partly in 
appreciation of his services in this capacity. 

Dr. James Douglas, Past-President, Am. Inst. M. E., 
was the toastmaster. Mr. E. G. Spilsbury, Past-Presi- 
dent, Am. Inst. M. E., read a few of the many messages 
of congratulation. Mr. R. T. Bayliss, Vice-President, of 
the Institution of Mining and Metallurgy of Great 
Britain, after remarking that he had crossed the Atlantic 
solely for the purpose of attending the dinner, read a set 
of resolutions adopted by the Institution of Mining and 
Metallurgy and in conclusion presented to Dr. Raymond 
the Gold Medal of the Institution. This medal is the 
highest honor the society can award and Dr. Raymond 
is the seventh one to receive it since the first award in 
1902. 

Mr. Julio-Frederico Sorzano de Tejada, Member of the 
Société des Ingenieurs Civils de France, read congratu- 
latory resolutions adopted by that society. Dr. Frank 
Adams, President of the Canadian Mining Institute; Dr 
Lyman Abbott, and Mr. George Westinghouse, President, 
Am. Soc. M. E., were others who spoke. 

Dr. Raymond was accompanied by Mrs. Raymond, to 
whom he gave credit for her part in his work when he 
arose to express his appreciation, and by his sister, Miss 
Susie Raymond. Other prominent persons present were 
Mr. John Fritz, Past-President Am. Inst. M. E. and Am 
Soc. M. E.; Capt. and Mrs. Robert W. Hunt; Mr. W. L. 
Saunders, M. Am. Inst. M. E.; Mr. Thomas C. Martin, 
and Mr. John A. Bensel, President, Am. Soc. C. E. The 
banquet was concluded by the presentation to Dr. Ray- 
mond of a handsome silver service. 


Obituary. 


Chas. Lyon McIntosh, Treasurer of the I. I. Case 
Threshing Machine Co., died April 19 at Naples, Italy. 


John I. Kinsey, who was for 40 years Master Mechanic 
of the Lehigh Valley R. R. shops at Easton, Pa., died 


at that place April 28, aged S83 years. Mr. Kinsey re 
tired from active work 12 years ago 

Frederick Gwinner, a prominent contractor of Pittsburg, 
Pa., died April 
monia Mr. Gwinner was born in Pittsburg in 1856 and 
was a graduate of the Western University of Pennsyl 





at his home in that city from pneu- 


vania in the school of engineering. He was admitted a 
a partner in his father’s contracting business at the 
of 21 At the time of his death Mr. Gwinner was Presi 
dent of the Allegheny Traction Co., the National Fire 
proofing Co. and of other concerns in Pittsburg 





George Bell Reeve, former Vice-President and General 
Manager of the Grand Trunk Ry., died May 1 at his 
home in Lamirada, Cal Mr. Reeve was born in Surrey 
Co., England, in 1840 He entered the service of the 
Grand Trunk in 1860 as a clerk He was made 
General Traffic Manager in Aj 1900, and in Decem 
ber of the same year became Second Vice-President and 
General Manager. He retired in January, 1902, since 








when he has resided on his ranch in Lamirada, Cal 
Ernest P. Sparrow, M. Am. Soc. M. E., died April 18 

at Boston, Mass. He was born at Greenville, Me., in 

1S57, and was a graduate of the Worcester Polytechnic 


Institute. He had a most varied early experi ‘e, largely 





in erecting work, with a number of different companies 
In 1893-96 he was Erecting Superintendent of the E. P 
Allis Co. He was subsequently Master Mechanic of the 
Boston Rubber Shoe Co. and, for a short time, was in 
the employ of Browne & Sharpe For some years before 
his death, Mr. Sparrow was engaged upon special engi 
neering work for the B. F. Sturtevant Co 

Edward P. Alexander, formerly a second lieutenant in 
the Corps of Engineers, U. S. Army, died April 2S at 
Savannah, Ga., aged 75 years Mr. Alexander was born 
in Washington, Ga. He was graduated at West Point 
in the class of 1857 and served until 1861 with the 
rank of Second Lieutenant in the Corps of Engineers 
In the last-named year he resigned to enter the Confed- 
erate army as a Captain in the engineer corps. During 
the Civil War he rose to the rank of Brigadier General 
of Artillery. He was a Government director of the 
Union Pacific R. R. in 1885-7 and in 1892-4 was a 
member of various river and harbor boards. 


Franklin Wilson Hart, formerly an engineer in the 
ervice of the Isthmian Canal Commission, died recently 
at Washington, D. C. Mr. Hart was born in Wash 
ington 37 years ago and graduated at the high school of 
that city in 1890, subsequently studying civil engineering 
at the Columbian Universi 
the District Government in 1891 and became an assi 


He entered the service of 








an 
engineer in the Department of Highways. He resigned 
this position at the outbreak of the Spanish-American 
War and was made a paymaster in the U. S. Navy 
He resigned from the Navy after seven years’ service 
to re-enter the field of civil engineering. He entered the 
service of the Isthmian Canal Commission in 1906. His 
work on the Isthmus included the laying out of streets 
and superintending construction of drainage systems 
and reservoirs at Cristobal, Gatun and other points along 
the canal. 

Rear-Admiral Philip Hichborn, U. S. N., retired, died 
May 1 at his home in Washington, D. C He was born 
in Charlestown, Mass., in 1839 and was a graduate of the 
high school of that city. He began his career as an ap- 
prentice in the Charlestown Navy Yard, where he com 
pleted his term of apprenticeship in 1859. He was 
recommended for an advanced course in mathematics and 
developed in this course marked ability. After entering 
the Navy he rose rapidly through the various grades to 
the position of Naval Constructor, which he attained in 
1875, being at that time at the Portsmouth Navy Yard 
In November, 1884, he was made Assistant to the Chief of 
the Bureau of Construction and Repair at Washington, 
D. C. He became Chief Naval Constructor in July, 
1893, with the rank of Commodore, and was advanced to 
the rank of Rear-Admiral in 1897. He was retired in 
1901. During his long service Rear-Admiral Hichborn 
designed a total of about 150 vessels for the Navy and 
devised many original improvements in naval construc- 
tion and navy yard management 


John H. Converse, President of the Baldwin Locomo 
tive Works, died on May” at his home in Philadelphia, 
after a brief illness from heart disease Mr. Converse 
was born in Burlington, Vt., Dec. 2, 1840, and was the 
son of a clergyman, Rev. John Kendrick Converse. He 
was educated in the schools of his native town and at 
the University of Vermont, from which he graduated 
in the class of 1861 For three years after graduation 
Mr. Converse was engaged in journalism on the staff of 
the Burlington ‘‘Times.’’ In 1864 he went to Chicago and 
obtained a position in the General Manager's office of 
the Chicago & Northwestern Ry. Co. After two years he 
removed to Altoona, as an assistant to Edward H. Will- 
iams, then General Superintendent of the Pennsylvania 
R. R. In 1870 Mr. Williams, who had been in railway 
service since 1850, purchased an interest in the Bald- 
win Locomotive Works, of Philadelphia, and Mr. Con- 
verse went there with him. After three years’ work 
there, Mr. Converse had become such an important and 
valuable factor in the business that he was admitted to 
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partnership The entire remainder of Mr. Converse’s AMERICAN SOCIETY FOR TESTING MATERIALS. In connection with the increased dues, improvements 
business life was devoted to this establishment, and for June 28-July 2. Annual meeting at Atlantic City, N. J. are proposed in the society's publica.ion system. A 
: . ‘ 3 Sdgar Marburg, University of Pennsylvania, K ‘ - r : 
1early the whole time he was its administrative head hiladelphia, Pa. year-book, bound in cloth, is to be furnished annually 
The works, which turned out 457 locomotives in the year AMERICAN SOCIETY OF HEATING AND VENTILAT- to members and will contain, in addition to the contents 
when Mr. Converse was admitted to partnership, have ING ENGINEERS of the present annual pamphlet, all standard specifica- 
annum York City. sd to date. The annual volume of the ‘‘Proceedings,’’ the 
In his later years, Mr. Converse was an important figure — proposed amendments provide, shall be supplied to mem 
n the Philadelphia financial world, acting as a director INTERNATIONAL RAILWAY FUEL ASSOCIATION.— bers without extra charge for cloth binding and with a 
of several important banks and trust companies, and The preliminary program for the second annual meeting, charge of 50 cts. (instead of $1, as heretofore) for half 
holding in addition many offices of public trust Since May 25-26, at Chicago, Ill., as arranged at present, in- morocco. 
1809 he has been a member of the Board of Directors cludes a paper on ‘‘Mechanical Preparation of Fuel,’’ by The fiscal year of the International Aseaociation for 
of City Trusts, and at the time of his death he was a Professor H. H. Stoek of the University of Illinois. This Testing Materials, with which the American society 
member of the sjoard of Education, President of the is in addition to the papers listed in our issue of Jan. 27. affiliated, begins now on Jan. 1. The society's fiscal year 
Fairmount Park Art Association, and a trustee of the NEW ENGLAND WATER WORKS ASSOCIATION.— begins on July 1, but a change to make it concurrent 










Presbyte 


Fine Art 


with the association's year is embodied in the proposed 
amendments. 

The technical committees of the society, hitherto enu 
merated simply in the order of their creation as ‘‘A,”’ 
“B,”’ ete., have been re-enumerated on a more flexible 


spital and the Pennsylvania Academy of The exhibit at the annual convention in Rochester, N. Y., 
Sept. 21-25, will include, in addition to the customary 
Mr. Converse took an important part in movements exhibits arranged by associate members (manufacturers 
the reform of the Philadelphia city government. In i 
















of water-works supplies), an exhibition of special tools 
15 he was 





iirman of the town meeting which started and devices developed by water-works managers and 























the nst the Philadelphia gas-lease steal. superintendents. A circular issued by Wm. F. Wood- ‘¥Stem made necessary by their constantly increasing 
Mr. Converse was as noted in the field of philanthropy burn. Chairman of Committee on Exhibits, 400 Chestnut number. The several committees on ferrous metals wil] 
is in that of business. He was for many years a trustee  g;,_ Philadelphia, Pa., solicits exhibits or photographs of ¢ designated hereafter as “‘A,"’, ‘‘A,’’, etc.; committee 
and one of the chief benefactors of the University of emergency outfits or testing apparatus and plans of on non-ferrous metals as B,, etec.; committees on cemen 
Vermont, his Alma Mater. Three of the buildings of shops, supply store-houses, etc, and clay products, C;, ete.; committees on miscellaneous 
the university were erected entirely by him, and it was STATE HIGHWAY COMMISSIONERS AND ENGI- materials, D,, etc.; on miscellaneous subjects, E,, and 
LONER: TES! SERRATE RE Sine. TePes  PeREERS- N€&ERS.—A convention of state highway commissioners ee 
tions were secured by the university. He was also a and engineers of state highway departments is to be NATIONAL ELECTRIC LIGHT ASSOCIATION.—A 
liberal giver to churches, hospitals and many other held in Chicago on May 13 oa 14. The meetings will power transmission section of this association is being 






charitable causes. le was a man of marvelous industry : wee % : ranized ; > : sessj . »g ,ouis 
ee ; He's Spee is industry, 6 held at the La Salle Hotel, and a visit will be made organized and one or two full sessions of the St. Loui 





















ontinu ng his active business life up to within a week of to the conv quarry and crushing plant operated in convention, May 23-27, will be devoted to the work of 

ae vais ial world he was eminently conservative Cenenctaee ee ee ee sioneecaneanied - ree peeves gus dic uimeiaas “ee aaa ae ae ae 
- : . The meeting has been called by a preliminary organiza- moe iaae: its r . ‘ > 2 - 

taking no part whatever in the modern movement to- tion, the Central Highway League; Chairman, A. N. Powers,’’ Henry L. Doherty; ‘‘Present Problems of Power 

ward consolidations and methods of gaining wealth Johnson, M. Am. Soc. C. E., State Highway Engineer Transmission,’’ Harold W. Buck; ‘‘Modern Power Trans 


kKly by ‘‘watering’’ securities When the Real Estate 





ringfield, Ill.; Secretary, Thomas H. Mac- mission Systems,’’ C. F. Scott; ‘‘Electrical Phenomena of 
zhway Engineer of lowa Ames, Iowa Transmission at High Volt: ,"’ C. P. Steinmetz. 


years ago because of the making of am - . 2 , The regular business of the convention will includ 
- Cn : AMERICAN ASSOCIATION OF REFRIGERATION.— 
I Mr Converse came tfor- 





he was director, was placed in a re- 








reports of standing committees on the subjects which 






influer with the other mem The first annual meeting will be held at the Hotel we list as follows, with the nam of the committ 
1 Intiuence i the oO , ‘m- S e St as [Oli s, itr tne a es ct the c¢ ITT 
t < 1 tarat fund wer ubscribed through Astor, New York City, May 9-10. More complete by- 
vers of the directorate, funds were subscribe¢ oug : : 
















chairmen: 
eee ISR se laws are to be adopted at this meeting and an or- — sh ; : - 
which the institution was again placed on its feet, Mr : é ae ; oa : : “hy Lamps, W. F. Wells; Overhead line construction, Farley 
‘ . : : ge 1Zatlor I special ‘0 mittees wil e deveiopec Oo . s P 9 P 
Converse himself, according to common report, putting anization © asgapine pe lccis F zs “i sive Osgood; Protection from lightning and other static dis- 


carry on the work undertaken by this association. 
Arrangements will be considered for securing adequate 
American representation at the second International 
Congress of Refrigeration at Vienna, Austria, next Oc- 
tober, with a view to securing the third congress for 
: : * 4s the United States. There will be a discussion of proposed 
Engineering Societies. ‘old storage now pending before various 
liar state legislatures 


COMING MEETINGS. 


up one million dollars of the amount. turbances, B. E. Morrow; Uniform accounting, J. L 
Bailey; Grounding secondaries, W. H. Blood, Jr.; Pre- 
servative treatment of poles and crossarms, W. K. Van- 
derpoel; Meters, G. A. Sawin; Gas engines, I. E. Moul 
trop; Electrical measurements and values, A. E. Ken 
nelly; Terminology, W. H. Gardner; National conserva 
tion, D. Farrand; Insurance, W. H. Blood, Jr. 

Among the papers to be presented at the general and 
NATIONAL FIRE PROTECTION ASSOCIATION.—The technical sessions are the following: 
AIR BRAKE ASSOCIATION program for the 14th annual meeting, at Chicago, II1., “Super-Specialization,’’ Paul Lupke; ‘‘Educating the 


May 10. Annual meeting at Indianapolis, Ind. Secy., May 17-19, includes committee reporis on the following Central Station Employee,’’ Prof. S. W. Ashe; ‘Periodic 
F. M. Nellis, 53 State St., Boston, Mass ' 


Mr. Converse’s wife died some years ago. He leaves 
a son and three daughters. 
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legislation on 






























































ASSOCIATION OF RAILWAY TELEGRAPH SUPER- subjects: May 17—Automatic sprinklers, hydrants and Lamp Renewals,’’ A. G. Strickrott; ‘‘Magnetite and Flam- 
INTENDENTS. valves, pumps, private fire supplies from public mains. ing Ares versus Open and Enclosed Carbon Ares for 
May 16-20 Annual meeting at Los Angeles, Cal. May 18—Signaling systems, cold storage warehouses, Street Illumination’ (illustrated by lantern), W. D’A. 
Secy., P. W. Drew, Room 306, 135 Adams St’, Chi-  sutomobile garages, conference on building code, fire- Ryan; ‘‘A New Form of Tungsten Lamp,” C. F. Scott; 
ensneaaes hes FIRE PROTECTION ASSOCIATION. proof construction including concrete and _ reinforced “Water Intake from the Mississippi River for Two Elec- 
Mav 17-19 * at Chicago, Ill. Secy.. concrete. tric Generating Stations in St. Louis,’’ J. Hunter; ‘‘De- 
Franklin H Milk St., Boston, Mass. May 19—Pneumatic conveyors of stock and refuse, high centralized Steam Plants,’’ R. D. DeWolf; “Space Econ- 
AMERICAN RAILWAY ASSOCIATION pressure fire service systems. Addresses will be made at omy of Turbo Generators,’’ Paul M. Lincoln; “Gas Engine 
lay 18. Annua seit at New York City. Secy., nig n on “The Architect and Fire Protection,’’ Plants for Central Stations,’’ Nesbit Latta; ‘‘Feeder Reg- 






meetir 
W. F. Allen, 24 Park New York City. 

OHIO SOCIETY OF MECHANICAL, ELECTRICAL AND : ‘ spear Aaa: y 

STEAM ENGINEERS. Architects, and ‘‘Fire Insurance versus Preventive Meas- Construction Methods, 





K. Pond, President, American Institute of ulators,’’ E. E. Lehr; ‘‘A New Departure in Distribution 
S. B. Way; ‘Direct Current 









May 19-20 Semi-ann meeting at Cincinnati, Ohio ures in Building,’’ by F. S. Baker, President, Royal Turbo Generators,’’ W. L. Waters; ‘‘Location of Faults 
Secy a E. Sanborn, Ohio State University, Colum- — aronitectural Institute of Canada. in Underground Cables,’ W. A. Durgin; ‘Interesting 
jus hio -oints bou M , Pires 3 oars’ BE ed: ‘Pre- 

INTERNATIONAL RAILWAY FUEL ASSOCIATION. INTERNATIONAL HOUSING CONGRESS.—The ninth Points about Modern Trans‘ormers,” E. J. Reed; “Pre 
sat = rhe sing S oY Transf. (rs.’”’ 

May 23-26 Annual meeting at Chicago, Ill. Secy., congress will be held at Vienna, Austria, May 30-June 2. Settee wae o Using Instrument Transformers, L. T 
D. B. Sebas 327 La Salle St: Chicago, Il. Robinson; ‘‘Comparison of European and American 





Switchboard Practice,’’ S. Q. Hayes; ‘‘The Oscillograph 
in Fuse Testing,’’ Alex. Maxwell; ‘‘Small Hydraulic 
Plant Design,’’ F. J. Howes; “Irrigation in Rural Com- 
munities,’’ 


‘ The aim of the congress is to develop means for mitigat- 

NATIONAL ELECTRIC LIGHT ASSOCIATION. “ae \ erarcity of vellinge acc ations i “k)y 
May 23-28. Annual meeting at St. Louis, Mo. Secy., ing the scarcity of dwelling accommodations in thickly 
T. C. Martin, 29 West 39th St., New York City. populated communities and to point out the way to ob- 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS. tain healthier, more pleasant and cheaper dwellings. The 
May 31-June 3. Spring meeting at Atla } ay, 2 four main topics selected for discussion at this ninth 


oe H. Russell; ‘‘The Series Tungsten Lamp as a 
Secy., Calvin W. Rice, 29 W h St., New York 


Factor in Street Lighting,’’ C. E. Stephens; ‘‘The Voltage 





congress are as follows: 1. Municipal housing. Method 


























City , Control of Generators ; ree Systems,’ F y 
ENGINEER ‘IETY OF PENNSYLVANIA by which local bodies may further hovwsing reform; 2. SI " If : i “1 ° ‘ ‘ ee ee dt 
4 7) i) “ ° aN NS 4VAWNLA, cf Shacke > (ie ig efficiency Le ° > F > 

J * 1-4 rent at Harrisburg, Pa. Secy Organization of credit for housing purposes; 3. Cottage a sites a aa a€ . oe fficiency Lamp,”’ S. E. Doane 

y : 4 ‘ ee ‘ . . . A special address will 2 give t -vening of r 

eR Dasher Harrisburg. Pa. or block; 4. Measures for reducing the cost of erection special addre wil ye given on the evening of th 

- : , association’s 25th anniversary , Past-Preside 3. 2} 

AMERICAN FOUNDRYMEN’S’ ASSOCIATION. of workmen’s dwellings : sey ion th anniversary by Past-President Samue! 

une 7-$ I l nvention at Detroit ich. Secy tit} , Isl “Twenty-Five Years of Central Stat ‘om- 

June 7-9, At 1 convention a Detroit, Mich. Secy., Membership, entitling one to be present at all ses- nsull on wenty-Five Years of Central Station Com 
Richard Moldenke, Watchung, N. J. ‘ : a mercial Development.” 

MASTER CAR BUILDERS’ ASSOCIATION sions and to printed reports of the congress, can be se- Tt 

SiN AR > 4 ne ADSs d i “he ¢ rels secti ‘s ore ine re “a 

“bags I~ aad cd ame ge nscale orracagseanger inte | AP ae cured by the payment of $4 (16 shillings). Any one not _ The commercial seciion’s program includes the follow 

Becy., Jos. W. Taylor. ’ Old Colony Bldg., Chi- able to attend the congress may subscribe for the re- ag papers: Residence Lighting,’’ H. J. Gille; ‘‘Central! 

é I] ports at a cost of $2.50 (10 shillings) The address of Station Advertising,’’ H. K. Mohr and C. W. Lee; ‘‘Elec- 

ww cC , > , , eTR Pp 200 ‘Tea: ~lae seb : : ss _ 3 oa tric ut ; 2s.”” ay . OF sg: ff . - . —" 

AMERI AN RAILWAY MASTER MECHANICS’ ASSO the Organizing Committee is I. Stubenring 8, Wien, Aus- ic Automobiles, Hayden Eames; Ornamental Street 


CIATION. 
June 20-22. Annual convention at Atlantic City 


Lighting’’ (illustrated by lantern), E. L. Elliott; ‘‘Sales 











Soow... Jon. We Wavlor. 890 Old Colony Bldg, Chi. : . Department Organization,’’ T. I. Jones; ‘“‘A Plan to In- 
20. Il F E AMERICAN SOCIETY FOR TESTING MATERIALS.— terest National Advertisers in Electrical Publicity,” 
AMERICAN SOCIETY OF CIVIL ENGINEERS. At the approaching annual meeting in Atlantic City, Frank B. Rae, Jr.; ‘‘Industrial Lighting with Incan- 
June 21-24. Annual convention at Chicago, Ill. Secy., June 28-July 2, the executive committee will propose descent Lamps”’ (illustrated by lantern), Messrs. J. M 
Chas. W. Hunt, 220 West 57th St., New York City. amendments to the by-laws relating to classes of mem- Hoit, S. H. Hall and Paul Bauder; ‘‘Prompt Execution of 
AMERICAN INSTITUTE OF CHEMICAL ENGINEERS. bership and annual dues. In the same circular contain- Orders,’’ Clare N. Stannard. The papers to be presented 
x y. wr8 a5 Salen, Soles caie tenth ing this information, changes in the scheme of enumerat- before the accounting section will include, among many 
Brooklyn, N. Y. ing technical committees are announced. of considerable interest, papers on ‘‘The Accounting 
SOCIETY FOR THE PROMOTION OF ENGINEERING The dues for full membership will be increased by the Methods of the Detroit Edison Properties,”’ by E. J 
EDUCATION amendments from $5 to $10 per year, beginning with Bowers, and on ‘‘Storeroom Accounting,’’ by R. F. Pack 
June 23-25 Annual Ineeting at Madison, Wis. Secy., Jan. 1, 1911. A new class of members, known as ‘‘junior A general ‘‘experience meeting’’ will be arranged at 
Henry H. Norris, Cornell University, Ithaca, N. Y. members,”’ will be created and will include all individual which section work will be discussed and data will be 
ma INSTITUTE OF ELECTRICAL ENGI- members under 30 years of age. The dues for junior submitted relating to the rules and regulations for the 





Annual convention at Jefferson, N. H reese will be only $5 per year, but they will enjoy award of the gold medal presented by Past-President 
W. Pope, 33 West 39th St., New York all the privileges of full membership. The class of Henry L. Doherty for the best paper read before com- 
“contributing members’’ will be abolished. pany sections during any year. 








